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DATA HANDBOOK SYSTEM 


Our Data Handbook System is a comprehensive source of information on electronic components, sub- 
assemblies and materials; it is made up of four series of handbooks each comprising several parts. 


ELECTRON TUBES BLUE 
SEMICONDUCTORS RED 
INTEGRATED CIRCUITS | PURPLE 
COMPONENTS AND MATERIALS GREEN 


The several parts contain all pertinent data available at the time of publication, and each is revised and 
reissued periodically. 

Where ratings or specifications differ from those published in the preceding edition they are pointed 
out by arrows. Where application information is.given it is advisory and does not form part of the 
product specification. 


If you need confirmation that the published data about any of our products are the latest available, 
please contact our representative. He is at your:service and will be glad to answer your inquiries. 


This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence 
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of 
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the 
written consent of the publisher. 
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ELECTRON TUBES (BLUE SERIES) 


The blue series of data handbooks is comprised of the following parts: 

T1 Tubes for r.f. heating 

T2a Transmitting tubes for communications, glass types 

T2b = Transmitting tubes for communications, ceramic types 

T3 Klystrons, travelling-wave tubes, microwave diodes 

ET3 Special Quality tubes, miscellaneous devices (will not be reprinted) 
T4 Magnetrons 


T5 Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 


T6 Geiger-Miuller tubes 


T7 Gas-filied tubes © 
Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial 
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories 


T8 Picture tubes and components 
Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data 
graphic display, monochrome monitor tubes for data graphic display, components for colour 
television, components for black and white television and monochrome data graphic display 


T9 Photo and electron multipliers 
Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron 
multiplier plates 


T10 Camera tubes and accessories, image intensifiers 


T11 Microwave semiconductors and components 
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SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks is comprised of the following parts: 


S1 


$2 


S3 


S4a 


S4b 


S5 


S6 


S7 


$8 


Sg 


$10 


Diodes 
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W), 
voltage reference diodes, tuner diodes, rectifier diodes 


Power diodes, thyristors, triacs 
Rectifier diodes, voltage regulator diodes (> 1,5 W), rectifier stacks, thyristors, triacs 


Small-signal transistors 

Low-frequency power transistors and hybrid modules 

High-voltage and switching power transistors 

Field-effect transistors 

R.F. power transistors and modules 

Microminiature semiconductors for hybrid circuits 

Devices for optoelectronics 

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared 
sensitive devices, photoconductive devices. 


Power MOS transistors 


Wideband transistors and wideband hybrid IC modules 
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INTEGRATED CIRCUITS (PURPLE SERIES) 


The purple series of data handbooks is comprised of the following parts: 
1C1 Bipolar ICs for radio and audio equipment 

IC2 Bipolar |Cs for video equipment 

iC3 ICs for digital systems in radio, audio and video equipment 


1C4 _ Digital integrated circuits 
CMOS HE4000B family 


IC5 Digital integrated circuits — ECL 
ECL10 000 (GX family), ECL100 000 (HX family), dedicated designs 


IC6 ~— Professional analogue integrated circuits 
IC7 Signetics bipolar memories 

IC8 — Signetics analogue circuits 

IC9 = Signetics TTL logic 

1C10 Signetics Integrated Fuse Logic (IFL) 


1C11. Microprocessors, microcomputers and peripheral circuitry 
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COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks is comprised of the following parts: 


C1 


C2 
| C3 
C4 
C5 


C6 


C7 
cs 


C9 


C10 


C11 


C12 
C13 
C14 
C15 


C16 


Assemblies for industrial use 

PLC modules, PC20 modules, HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices, 
hybrid ICs 

Television tuners, video modulators, surface acoustic wave filters 

Loudspeakers 

Ferroxcube potcores, square cores and cross cores 


Ferroxcube for power, audio/video and accelerators 


Electric motors and accessories 
Permanent magnet synchronous motors, stepping motors, direct current motors 


Variable capacitors 

Variable mains transformers 

Piezoelectric quartz devices 

Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators, 
quartz crystal cuts for temperature measurements 

Connectors 

Non-linear resistors 

Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature 
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC) 
Variable resistors and test switches 

Fixed resistors 

Electrolytic and solid capacitors 


Film capacitors, ceramic capacitors 


Piezoelectric ceramics, permanent magnet materials 
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FUNCTIONAL AND NUMERICAL INDEX 
MAINTENANCE TYPE LIST 


INDEX 


SELECTION GUIDE BY FUNCTION 


type number description package code pins 
Vision 1.f. circuits 
Economical circuits 
TDA2540 i.f. amplifier and demodulator; n-p-n tuners SOT-38 16 
TDA25400 i.f. amplifier and demodulator; n-p-n tuners SOT-58 16 
TDA2541 i.f. amplifier and demodulator; p-n-p tuners SOT-38 16 
TDA25410 i.f. amplifier and demodulator; p-n-p tuners SOT-58 16 
TDA2542 i.f. amplifier and demodulator; for E and L standards: 
p-n-p tuners SOT-38 16 
TDA25420 i.f. amplifier and demodulator; for E and L standards; 
| p-n-p tuners SOT-58 16 
| TDA2544 i.f. amplifier and demodulator; MOS tuners SOT-38 16 
TDA25440 i.f. amplifier and demodulator; MOS tuners SOT-58 16 
TDA2548 i.f. amplifier and demodulator; p-n-p tuners SOT-38 16 ae 
TDA25480 i.f. amplifier and demodulator; p-n-p tuners SOT-58 16 — 
TDA2549 i.f. amplifier and demodulator; for multistandard — 
TV receivers SOT-101A 24 
High-performance circuits 
TDA3540 i.f. amplifier and demodulator; n-p-n tuners SOT-38 16 
TDA35400 i.f. amplifier and demodulator; n-p-n tuners SOT-58 16 
TDA3541 i.f. amplifier and demodulator; p-n-p tuners SOT-38 16 
TDA35410 i.f. amplifier and demodulator; p-n-p tuners SOT-58 16 
Colour decoding circuits 
TBA540 reference combination SOT-38 16 
TBA5400 reference combination SOT-58 16 
TCA640 chrominance amplifier for SECAM or 
PAL/SECAM decoders SOT-38 16 
TCA650 chrominance demodulator for SECAM or 
PAL/SECAM decoders SOT-38 16 
TCA660B contrast, saturation and brightness control 
circuit for colour difference and luminance signals SOT-38 16 
TDA3500 video control combination SOT-117 28 
TDA3501 video control combination SOT-117 28 
TDA3505 video control combination with automatic 
cut-off control SOT-117 28 
TDA3510 PAL decoder SOT-101A 24 
TDA3560 PAL decoder SOT-117 28 
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SELECTION GUIDE BY FUNCTION (continued) 


type number 


description 


Colour decoding circuits (continued) 


TDA3561A 
TDA3562A 
TDA3563 
TDA3564 
TDA3570 


TDA3590 
TDA3590A 
TDA3591 
TDA4510 
TDA4530 


TDA4550 
TDA4560 


PAL decoder 
PAL/NTSC decoder 
NTSC decoder 
NTSC decoder 
NTSC decoder 


SECAM processor circuit 

SECAM processor circuit (improved TDA3590) 
SECAM processor circuit 

PAL decoder 

SECAM decoder 


multistandard decoder 
colour transient improvement circuit 


Vertical deflection circuits 


TDA2653A 
TDA2654 


TDA2655B 


TDA3650 
TDA3651 


TDA3651A 
TDA3651A0 
TDA3652 
TDA36520 
TDA3653 


TDA3653A 
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vertical deflection circuit; PIL-S4; 30AX 
vertical deflection circuit; monochrome, 110°; 
tiny-vision colour, 90° 

vertical deflection circuit; colour and 
monochrome, 90° 

vertical deflection circuit 

vertical delfection circuit 


vertical deflection circuit 
vertical deflection circuit 
vertical deflection circuit 
vertical deflection circuit 
vertical deflection circuit 


vertical deflection circuit 


package code 


SOT-117 
SOT-117 
SOT-117 


SOT-101A, B 


SOT-101B 
SOT-101B 
SOT-101B 
SOT-38 

SOT-102A 


SOT-117 


SOT-102CS 


SOT-141B 


SOT-110B 


SOT-150 
SOT-141B 
SOT-110B 


SOT-131B 
SOT-157B 
SOT-131B 
SOT-157B 
SOT-110B 


SOT-131B 


type number 


description 


Sync processors; horizontal: vertical 


TBA720A 
TBA720AQ 
TBA890 
TBA8900 
TDA2571A 


TDA2571AQ 


TDA2575A 


TDA2575AQ 


TDA2576A 


TDA2577A 


TDA2578A 


TDA2593 
TDA2594 


TDA2595 


TDA3571B 


TDA3576B 


Sound circuits 


TBA120U 
TBA750C 
TBA750CQ 
TDA1029 
TDA1512 


TDA15120 
TDA1520 
TDA15200 
TDA1520A 
TDA1520AQ 


TDA1524 
TDA2543 
TDA2545A 
TDA2546A 
TDA2611A 


horizontal oscillator circuit 

horizontal oscillator circuit 

signal processing circuit 

signal processing circuit 

horizontal synchronization and vertical 
625 divider system 


horizontal synchronization and vertical 
625 divider system 

horizontal synchronization and vertical 
625 divider system 

horizontal synchronization and vertical 
625 divider system 

horizontal oscillator combination with 
vertical 625 divider system 
synchronization circuit with vertical 
oscillator and driver stages 


synchronization circuit with vertical 

oscillator and driver stages 

horizontal combination 

horizontal combination with transmitter 
identification 

horizontal combination with transmitter 
identification and protection circuits 

sync combination with transmitter identification 
and vertical 625 divider system — 


sync combination with transmitter identification 
and vertical 625 divider system 


sound 1|.f. amplifier/demodulator for TV 
limiter/amplifier 

limiter/amplifier 

signal sources switch (4 x two channels) 
12 to 20 W hi-fi audio power amplifier 


12 to 20 W hi-fi audio power amplifier 
20 W hi-fi audio power amplifier 
20 W hi-fi audio power amplifier 
20 W hi-fi audio power amplifier 
20 W hi-fi audio power amplifier 


stereo-tone/volume control circuit 
AM sound i.f. circuit for French standard 
quasi-split-sound circuit 


quasi-split-sound circuit with 5,5 MHz demodulation 


5 W audio power amplifier 


package code 


SOT-38 
SOT-58 
SOT-38 
SOT-58 


SOT-38 


SOT-58 
SOT-38 
SOT-58 
SOT-38 


SOT-102HE 


SOT-102HE 
SOT-38 


SOT-102DS 
SOT-102CS 


SOT-102A 


SOT-102HE 


SOT-27K,M,T 
SOT-38 
SOT-58 

SOT -38 
SOT-131B 


SOT-157B 
SOT-131A 
SOT-157A 
SOT-131A 
SOT-157A 


SOT-102CS 
SOT-102CS 
SOT-38 
SOT-102CS 
SOT-110B 


INDEX 
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SELECTION GUIDE BY FUNCTION (continued) 


type number 


description 


Sound circuits (continued) 


TDA2791 
TDA2795 
TDA3800S 
TDA3800AS 
TDA3800G 


TDA3800GS 
TDA3810 


TV sound combination; volume, treble, bass 
TV stereo/dual sound identification decoder 
stereo/dual TV sound processing circuit 
stereo/dual TV sound processing circuit 
stereo/dual TV sound processing circuit 


stereo/dual TV sound processing circuit 
spatial, stereo and pseudo-stereo sound circuit 


Video recorder circuits 


TDA2501 
TDA2502 
TDA2503 
TDA2730 
TDA2740 


TDA3701 


TDA3710 
TDA3720 
TDA3730 


TDA3771 


TDA3780 
TDA3791 
TDA5010 


Miscellaneous 


SAA5030 
TDAQ820T 
TDA1082 
TDA2579 


TDA2581 


TDA25810 
TDA2582 
TDA25820 
TDA3047 
TDA3048 


TDA4500 


TDA5030 
TEA1002 


PAL-NTSC encoder 

tacho motor speed controller 

track sensing amplifier for video recorders 
FM limiter/demodulator (video recorders) 
amplifier and drop-out identification circuit 
(video recorders) 


PAL synchronization processor for video 
recorders 

chrominance signal/mixer (video recorders) 
SECAM processor for video recorders 
frequency demodulator and drop out 
compensator for video recorders 

video processor (video recorders) 


frequency modulator (video recorders) 
band selector and window detector 
VCR tape end detector 


videotex/video processor 

double balanced modulator/demodulator 
east-west correction driver circuit 
synchronization circuit with synchronized 
vertical divider system and output stages 
control circuit for SMPS 


control circuit for SMPS 
control circuit for PPS 
control circuit for PPS 
infrared receiver 
infrared receiver 


small signal combination IC for 
monochrome TV 

VHF mixer/oscillator circuit 

PAL colour encoder and video summer 
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package code 


SOT-38 
SOT-102D$ 
SOT-117 
SOT-117 
SOT-117 


SOT-117 
SOT-102CS 


SOT-38WE-2 
SOT-102HE 
SOT-38WE-2 
SOT-38 


SOT-38 


SOT-117 
SOT-117 
SOT-102HE 


SOT-117 
SOT-102CS 


SOT-102CS 
SOT-38WE-2 
SOT-38 


SOT-101A 


SOT-108A (SO-14) 


SOT-38 


SOT-102HE 
SOT-38 


SOT-58 
SOT-38 
SOT-58 
SOT-38 
SOT-38 


SOT-117 
SOT-102HE 
SOT-102CS 


type number 


SAA5030 
TBA120U 
TBA540 

TBA5400 
TBA720A 


TBA720A0 
TBA750C 
TBA750CQ 
TBA890 
TBA8900 


TCA640 
TCA650 


TCA660B 


TDAO820T 
TDA1029 


TDA 1082 
TDA 1512 
TDA15120 
TDA 1520 
TDA 15200 
TDA1520A 


TDA1520A0 


TDA1524 
TDA2501 
TDA2502 


TDA2503 
TDA2540 
TDA25400 
- TDA2541 
TDA25410 


TDA2542 
TDA25420 
TDA2543 


TDA2544 
TDA25440 


NUMERICAL INDEX 


description 


videotex/video processor 

sound i.f. amplifier/demodulator for TV 
reference combination 

referenec combination 

horizontal oscillator circuit 


horizontal oscillator circuit 
limiter/amplifier 
limiter/amplifier 

signal processing circuit 
signal processing circuit 


chrominance amplifier for SECAM or 
PAL/SECAM decoders . 
chrominance demodulator for SECAM or 
PAL/SECAM decoders 

contrast, saturation and brightness control 
circuit for colour difference and 
luminance signals 

double balanced ripdulaton demodulator 
signal sources switch (4 x two channels) 


east-west correction driver circuit 
12 to 20 W hi-fi audio power amplifier 
12 to 20 W hi-fi audio power amplifier 
20 W hi-fi audio power amplifier 
20 W hi-fi audio power amplifier 


20 W hi-fi audio power amplifier 
20 W hi-fi audio power amplifier 
stereo-tone volume control circuit 
PAL/NTSC encoder 

tacho motor speed controller 


track sensing amplifier for video recorders 

i.f. amplifier and demodulator; n-p-n tuners 
i.f. amplifier and demodulator; n-p-n tuners 
i.f. amplifier and demodulator; p-n-p tuners 
i.f. amplifier and demodulator; p-n-p tuners 


i.f. amplifier and demodulator; for E and 

L standards; p-n-p tuners 

i.f. amplifier and demodulator; for E and 

L standards; p-n-p tuners 

AM sound i.f. circuit for French standard 
i.f. amplifier and demodulator; MOS tuners 
i.f. amplifier and demodulator; MOS tuners 


INDEX 


package code pins 
SOT-101A 24 
SOT-27K,M,T 14 
SOT-38 16 
SOT-58 16 
SOT-38 16 
SOT-58 16 
SOT-38 16 
SOT-58 16 
SOT-38 16 
SOT-58 16 
SOT-38 16 
SOT-38 16 
SOT-38 16 
SOT-108A (SO-14) 14 
SOT-38 16 
SOT-38 16 
SOT-131B g 
SOT-157B i] 
SOT-131A 9 
SOT-157A 9 
SOT-131A 9 
SOT-157A 9 
SOT-102CS 18 
SOT-38WE-2 16 
SOT-102HE 18 
SOT-38WE-2 16 
SOT-38 16 
SOT-58 16 
SOT-38 » 16 
SOT-58 16 
SOT-38 16 
SOT-58 16 
SOT-102CS 18 
SOT-38 16 
SOT-58 16. 


January 1984 


INDEX 


NUMERICAL INDEX (continued) 


type number 
TDA2545A 
TDA2546A 
TDA2548 


TDA25480 
TDA2549 


TDA2571A 
TDA2571AQ 
TDA2575A 
TDA2575AQ0 


TDA2576A 


TDA2577A 
TDA2578A 
TDA2579 


TDA2581 
TDA25810 


TDA2582 
TDA25820 
TDA2593 
TDA2594 


TDA2595 


TDA2611A 
TDA2653A 
TDA2654 


TDA2655B 


TDA2730 
TDA2740 


TDA2791 
TDA2795 
TDA3047 
TDA3048 


description 


-quasi-split-sound circuit 


quasi-split-sound circuit with 5,5 MHz demodulation 
i.f. amplifier and demodulator; p-n-p tuners 

i.f. amplifier and demodulator; p-n-p tuners 

i.f. amplifier and demodulator; 

for multistandard TV receivers 


horizontal synchronization and vertical 
625 divider system 

horizontal synchronization and vertical 
625 divider system 

horizontal synchronization and vertical 
625 divider system 

horizontal synchronization and vertical 
625 divider system 

horizontal oscillator combination with 
vertical 625 divider system 


synchronization circuit with vertical 
oscillator and driver stages 
synchronization circuit with vertical 
oscillator and driver stages 
synchronization circuit with synchronized 
vertical divider system and output stages 
control circuit for SMPS 

control circuit for SMPS 


control circuit for PPS 

control circuit for PPS 

horizontal combination 

horizontal combination with transmitter 
identification 

horizontal combination with transmitter 
identification and protection circuits 


5 W audio power amplifier 

vertical deflection circuit; PIL-S4; 30 AX 
vertical deflection circuit; monochrome, 110°; 
tiny-vision colour, 90° 

vertical deflection circuit; colour and 
monochrome, 90° 

FM limiter/demodulator (video recorders) 


amplifier and drop-out identification 

circuit (video recorders) 

TV sound combination; volume, treble, bass 
TV stereo/dual sound identification decoder 
infrared receiver 

infrared receiver 
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package code 
SOT-38 
SOT-102CS 
SOT-38 
SOT-58 


SOT-101A 


SOT-38 
SOT-58 
SOT-38 
SOT-58 


SOT-38 


SOT-102HE 
SOT-102HE 


SOT-102HE 
SOT-38 
SOT-58 


SOT-38 
SOT-58 
SOT-38 


SOT-102DS 


SOT-102CS 


SOT-110B 
SOT-141B 


SOT-110B 


SOT-150 
SOT-38 


SOT-38 
SOT-38 
SOT-102DS 
SOT-38 
SOT-38 


INDEX 


type number description package code pins 
TDA3500 video control combination SOT-117 28 
TDA3501 video control combination SOT-117 28 
TDA3505 video control combination with automatic 

cut-off control SOT-117 28 
TDA3510 PAL decoder SOT-101A 24 
TDA3540 i.f. amplifier and demodulator; n-p-n tuners SOT-38 16 
TDA35400 i.f. amplifier and demodulator; n-p-n tuners SOT-58 16 
TDA3541 i.f. amplifier and demodulator; p-n-p tuners SOT-38 16 
TDA35410 i.f. amplifier and demodulator; p-n-p tuners SOT-58 16 
TDA3560 PAL decoder SOT-117 28 
TDA3561A PAL decoder SOT-117 28 
TDA3562A PAL/NTSC decoder SOT-117 28 
TDA3563 NTSC decoder SOT-117 28 
TDA3564 NTSC decoder SOT-101A,B 24 
TDA3570 NTSC decoder — 28 
TDA3571B sync combination with transmitter identification 

and vertical 625 divider system SOT-102A 18 
TDA3576B sync combination with transmitter identification 

and vertical 625 divider system SOT-102HE 18 
TDA3590 SECAM processor circuit SOT-101B 24 
TDA3590A SECAM processor circuit (improved TDA3590) SOT-101B 24 
TDA3591 SECAM processor circuit SOT-101B 24 
TDA3650 vertical deflection circuit SOT-141B 13 
TDA3651 vertical deflection circuit SOT-110B 9 
TDA3651A vertical deflection circuit SOT-131B 9 
TDA3651AQ0 vertical deflection circuit SOT-157B 9 
TDA3652 vertical deflection circuit SOT-131B 9 
TDA36520 vertical deflection circuit SOT-157B 9 
TDA3653 vertical deflection circuit SOT-110B 9 
TDA3653A vertical deflection circuit SOT-131B ] 
TDA3701 PAL synchronization processor for video 

recorders SOT-117 28 
TDA3710 chrominance signal/mixer (video recorders) SOT-117 28 
TDA3720 SECAM processor for video recorders SOT-102HE 18 
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INDEX 


NUMERICAL INDEX (continued) 


type number 
TDA3730 


TDA3771 
TDA3780 
TDA3791 
TDA3800G 


TDA3800GS 
TDA3800S 
TDA3800AS 
TDA3810 
TDA4500 


TDA4510 
TDA4530 
TDA4550 
TDA4560 
TDA5010 


TDA5030 
TEA1002 


description 


frequency demodulator and drop out 
compensator for video recorders 

video processor (video recorders) 
frequency modulator (video recorders) 
band selector and window detector 
stereo/dual TV sound processing circuit 


stereo/dual TV sound processing circuit 
stereo/dual TV sound processing circuit 
stereo/dual TV sound processing circuit 

spatial, stereo and pseudo-stereo sound circuit 
small signal combination IC for monochrome TV 


PAL decoder 

SECAM decoder 

multistandard decoder 

colour transient improvement circuit 
VCR tape end detector 


VHE mixer/oscillator circuit 
PAL colour encoder and video summer 


10 
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package code 


SOT-117 
SOT-102CS 
SOT-102CS 
SOT-38WE-2 
SOT-117 


SOT-117 
SOT-117 
SOT-117 
SOT-102CS 
SOT-117 


SOT-38 
SOT-102A 
SOT-117 
SOT-102CS 
SOT-38 


SOT-102HE 
SOT-102CS 


TBA920 

TBA9200 
TBA920S 
TDA1028 
TDA2510 


TDA25100 
TDA2520 
TDA25200 
TDA2522 
TDA25220 


TDA2523 
TDA25230 
TDA2524 
TDA2525 
TDA2530 


TDA25300 
TDA2532 
TDA25320 
TDA2545 


TDA2546 


TDA2560 


TDA25600 


TDA2640 
TDA26400 
TDA2652 


TDA2653 
TDA2655A 
TDA2721 


TDA3520 
TDA3700A 


TDA3800 


MAINTENANCE TYPE LIST 


horizontal combination 

horizontal combination 

horizontal combination 

signal sources switch (2 x four channels) 
chrominance combination 


chrominance combination 

colour demodulator combination 
colour demodulator combination 
colour demodulator combination 


colour demo 


dulator combination 


colour demodulator combination 
colour demodulator combination 


colour demo 


dulator combination 


colour demodulator combination 


RGB matrix 


RGB matrix 
RGB matrix 
RGB matrix 


preamplifier 
preamplifier 
preamplifier 
preamplifier 


quasi-split-sound circuit 

(successor type: TDA2545A) 
quasi-split-sound circuit with 5,5 MHz 
demodulation 

(successor type TDA2546A) 


luminance and chrominance control 


combination 


luminance and chrominance control 


combination 


SMPS drive circuit 
SMPS drive circuit 
vertical deflection circuit: 20AX; 30AX 


vertical deflection circuit; PIL-S4; 30AX 
vertical deflection circuit; colour, 90° 
colour sub-carrier oscillator and mixer 
(video recorders) 

SECAM decoder 

PAL synchronization processor 

(video recorders) 


stereo/dual TV sound processing circuit 
(successor type: TDA3800G) 


INDEX 
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GENERAL 


Type designation 
Rating systems 


TYPE 
DESIGNATION 


PRO ELECTRON TYPE DESIGNATION CODE 
FOR INTEGRATED CIRCUITS 


This type nomenclature applies to semiconductor monolithic, semiconductor multi-chip, thin-film, 
thick-film and hybrid integrated circuits. 


A basic number consists of: 
THREE LETTERS FOLLOWED BY A SERIAL NUMBER 


FIRST AND SECOND LETTER 
1. DIGITAL FAMILY CIRCUITS 

The FIRST TWO LETTERS identify the FAMILY (see note 1). 
2. SOLITARY CIRCUITS 

The FIRST LETTER divides the solitary circuits into: 


S : Solitary digital circuits 
T : Analogue circuits 
U: Mixed analogue/digital circuits 


The SECOND LETTER is a serial letter without any further significance except ‘H’ which stands 
for hybrid circuits. 


3. MICROPROCESSORS 
The FIRST TWO LETTERS identify microprocessors and correlated circuits as follows: 


Microcomputer — 
MA : : ; — 
Central processing unit pose 
MB : Slice processor (see note 2) 
MD : Correlated memories 
ME : Other correlated circuits (interface, clock, peripheral controller, etc.) 


4. CHARGE-TRANSFER DEVICES AND SWITCHED CAPACITORS 
The FIRST TWO LETTERS identify the following: 


NH : Hybrid circuits 

NL : Logic circuits 

NM : Memories 

NS : Analogue signal processing, using switched capacitors 
NT : Analogue signal processing, using CTDs 

NX : Imaging devices 

NY : Other correlated circuits 


Notes 


1. A logic family is an assembly of digital circuits designed to be interconnected and defined by its 
basic electrical characteristics (such as: supply voltage, power consumption, propagation delay, 
noise immunity). 

2. By ‘slice processor’ is meant: a functional slice of microprocessor. 
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DESIGNATION 


TYPE 


THIRD LETTER 


It indicates the operating ambient temperature range. 
The letters A to G give information about the temperature: 


temperature range not specified 
0to+ 70°C 

—55 to + 125 OC 

—25 to + 70 PC 

—25 to + 85 OC 

—40 to + 85 OC 

—55 to + 85 OC 


OmmMmMvagawW yD 


lf a circuit is published for another temperature range, the letter indicating a narrower temperature 
range may be used or the letter ‘A’. 


Example: the range 0 to + 75 °C can be indicated by 'B’ or A’. 


SERIAL NUMBER 


This may be either a 4-digit number assigned by Pro Electron, or the serial number (which may be a 
combination of figures and letters) of an existing company type designation of the manufacturer. 


To the basic type number may be added: 
A VERSION LETTER 


Indicates a minor variant of the basic type or the package. Except for ‘Z’, which means customized 
wiring, the letter has no fixed meaning. The following letters are recommended for package variants: 
: for cylindrical 

: for ceramic DIL 

: for flat pack 

: for chip on tape 

: for plastic DIL 

: for QIL 

: for miniature plastic (mini-pack) 

: for uncased chip 


Alternatively a TWO LETTER SUFFIX may be used instead of a single package version letter, if the 
manufacturer (sponsor) wishes to give more information. 


CHO Ver 1o OO 


FIRST LETTER: General shape SECOND LETTER: Material 
: Cylindrical C : Metal-ceramic 
> Dual-in-line (DIL) G : Glass-ceramic (cerdip) 
: Power DIL (with external heatsink) M: Metal 
: Flat (leads on 2 sides) P : Plastic 


C 
D 
E 
F 
G : Flat (leads on 4 sides) 

K : Diamond (TO-3 family) 

M: Multiple-in-line (except Dual-, Triple-, Quadruple-in-line) 
Q : Quadruple-in-line (QIL) 

R : Power QIL (with external heatsink) 

S : Single-in-line 

T : Triple-in-line 

A 


hyphen precedes the suffix to avoid confusion with a version letter. 
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RATING 


RATING SYSTEMS 


The rating systems described are those recommended by the International Electrotechnical Commission 
(1EC) in its Publication 134. 


DEFINITIONS OF TERMS USED 
Electronic device. An electronic tube or valve, transistor or other semiconductor device. 


Note 
This definition excludes inductors, capacitors, resistors and similar components. 


Characteristic. A characteristic is an inherent and measurable property of a device. Such a property 
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed 
as a value for stated or recognized conditions. A characteristic may also be a set of related values, 
usually shown in graphical form. 


Bogey electronic device. An electronic device whose characteristics have the published nominal values 
for the type. A bogey electronic device for any particular application can be obtained by considering 
only those characteristics which are directly related to the application. 


Rating. A value which establishes either a limiting capability or a limiting condition for an electronic 
device. It is determined for specified values of environment and operation, and may be stated in any 
suitable terms. 


Note 
Limiting conditions may be either maxima or minima. 


Rating system. The set of principles upon which ratings are established and which determine their 
interpretation. 


Note 
The rating system indicates the division of responsibility between the device manufacturer and the 
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings. 


ABSOLUTE MAXIMUM RATING SYSTEM 


Absolute maximum ratings are limiting values of operating and environmental conditions applicable to 
any electronic device of a specified type as defined by its published data, which should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, environmental variations, and the effects of changes 
in Operating conditions due to variations in the characteristics of the device under consideration and 
of all other electronic devices in the equipment. 


The equipment manufacturer should design so that, initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any device under the worst probable operating con- 
ditions with respect to supply voltage variation, equipment component variation, equipment control 
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics 
of the device under consideration and of all other electronic devices in the equipment. 


SYSTEMS 
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RATING 
SYSTEMS 


DESIGN MAXIMUM RATING SYSTEM 


Design maximum ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under the worst probable conditions. . 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking responsibility for the effects of changes in operating conditions due to variations in the charac- 
teristics of the electronic device under consideration. 


The equipment manufacturer should design so that, initially and throughout life, no design maximum 
value for the intended service is exceeded with a bogey device under the worst probable operating 
conditions with respect to supply voltage variation, equipment component variation, variation in 
characteristics of all other devices in the equipment, equipment control adjustment, load variation, 
signal variation and environmental conditions. 


DESIGN CENTRE RATING SYSTEM 


Design centre ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under normal conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device 

in average applications, taking responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment control adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics of all electronic devices. 


The equipment manufacturer should design so that, initially, no design centre value for the intended 
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply 
voltage. 
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PACKAGE OUTLINES 


PACKAGE 
OUTLINES 


In this chapter the package outlines are given for the following types, except for those marked with an 


asterisk which are included in the device data sheet. 


type number 


— SAA5030 


20 


TBA120U 
TBA540 

TBA5400 
TBA720A 


TBA720AQ 
TBA750C 
TBA720CQ 
TBA890 


_ TBA8900 
—TCA640 


TCA650 
TCA660B 
TDAO820T 
TDA1029 


TDA1082 
TDA1512 
TDA15120 
TDA1520 
TDA15200 


TDA1520A 


TDA1520AQ 


TDA1524 
TDA2501 


TDA2502 
TDA2503 


TDA2540 
TDA25400 
TDA2541 
TDA25410 


TDA2542 
TDA25420 
TDA2543 
TDA2544 
TDA25440 


TDA2545A 
TDA2546A 
TDA2548 
TDA25480 
TDA2549 
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package code 


SOT-101A 


SOT-27K,M,T 


SOT-38 
SOT-58 
SOT-38 


SOT-58 
SOT-38 
SOT-58 
SOT-38 


SOT-58 


SOT-38 
SOT-38 
SOT-38 
SOT-108A 
SOT-38 


SOT-38 

SOT-131B 
SOT-157B 
SOT-131A 
SOT-157A 


SOT-131A 
SOT-157A 
SOT-102CS 
SOT -38WE-2 


SOT-102HE 
SOT-38WE-2 


SOT-38 
SOT-58 
SOT -38 
SOT-58 
SOT-38 
SOT -58 
SOT-102CS 
SOT-38 
SOT-58 


SOT-38 
SOT-102CS 
SOT-38 
SOT-58 
SOT-101A 


description 


24-lead dual in-line; plastic with internal 
heat spreader (SOT-101A, B) 

14-lead dual in-line; plastic (SOT-27K,M,T) 
16-lead dual in-line; plastic (SOT-38) 
16-lead quadruple in-line; plastic (SOT-58) 
16-lead dual in-line; plastic (SOT-38) 


16-lead quadruple in-line; plastic (SOT-58) 
16-lead dual in-line; plastic (SOT-38) 
16-lead quadruple in-line; plastic (SOT -58) 
16-lead dual in-line; plastic (SOT-38) 
16-lead quadruple in-line; plastic (SOT-58) 


16-lead dual in-line; plastic (SOT-38) 
16-lead dual in-line; plastic (SOT-38) 
16-lead dual in-line; plastic (SOT-38) 
14-lead mini-pack; plastic (SO-14; SOT-108A) 
16-lead dual in-line; plastic (SOT-38) 


16-lead dual in-line; plastic (SOT-38) 

9-lead single in-line; plastic power (SOT-131A, B) 
9-lead SIL-bent-to-DIL; plastic power (SOT-157A, B) 
9-lead single in-line; plastic power (SOT-131A, B) 
9-lead single in-line; plastic power (SOT-157A, B) 


9-lead single in-line; plastic power (SOT-131A, B) 
9-lead single in-line; plastic power (SOT-157A, B) 
18-lead dual in-line; plastic (SOT-102CS) 

16-lead dual in-line; plastic with internal heat 
spreader (SOT-38WE-2) 

18-lead dual in-line; plastic (SOT-102HE) 


16-lead dual in-line; plastic with internal heat 
spreader (SOT-38WE-2) 

16-lead dual in-line; plastic (SOT-38) 

16-lead quadruple in-line; plastic (SOT-58) 
16-lead dual in-line; plastic (SOT-38) 

16-lead quadruple in-line; plastic (SOT-58) 


16-lead dual in-line; plastic (SOT-38) 
16-lead quadruple in-line; plastic (SOT-58) 
18-lead dual in-line; plastic (SOT-102CS) 
16-lead dual in-line; plastic (SOT-38) 
16-lead quadruple in-line; plastic (SOT-58) 


16-lead dual in-line; plastic (SOT-38) 
18-lead dual in-line; plastic (SOT-102CS) 
16-lead dual in-line; plastic (SOT-38) 
16-lead quadruple in-line; plastic (SOT-58) 
24-lead dual in-line; plastic (SOT-101A) 


type number 


TDA2571A 
TDA2571AQ 
TDA2575A 
TDA2575AQ 
TDA2576A 


TDA2577A 
TDA2578A 
TDA2579 
TDA2581 
TDA25810 | 


TDA2582 
TDA2582Q0 
TDA2593 
- TDA2594 
TDA2595 


TDA2611A 
TDA2653A 
TDA2654 

TDA2655B 


TDA2730 
TDA2740 
“TDA2791 
TDA2795 
TDA3047 
TDA3048 


TDA3500 
TDA3501 
TDA3505 
TDA3510 
TDA3540 


‘TDA35400 
TDA3541 
TDA35410 
TDA3560 
TDA3561A 


TDA3562A 
TDA3563 
TDA3564 


TDA3570* 
TDA3571B 


package code 


SOT -38 
SOT-58 
SOT-38 
SOT-58 
SOT-38 


SOT-102HE 
SOT-102HE 
SOT-102HE 
SOT-38 
SOT-58 


SOT-38 
SOT-58 
SOT-38 
SOT-102DS 
SOT-102CS 


SOT-110B 
SOT-141B 
SOT-110B 
SOT-150 


SOT-38 


SOT-38 


SOT-38 
SOT-102DS 
SOT-38 
SOT -38 


SOT-117 
SOT-117 
SOT-117 
SOT-101A 
SOT-38 


_SOT-58 


SOT-38 
SOT-58 
SOT-117 
SOT-117 


SOT-117 
SOT-117 
SOT-101A, B 


SOT-102A 


PACKAGE 
OUTLINES 


description 


16-lead dual in-line; plastic (SOT-38) 
16-lead quadruple in-line; plastic (GSOT-58) 
16-lead dual in-line; plastic (SOT-38) 
16-lead quadruple in-line; plastic (SOT-58) 
16-lead dual in-line; plastic (SOT-38) 


18-lead dual in-line; plastic (SOT-102HE) 
18-lead dual in-line; plastic (SOT-102HE) 
18-lead dual in-line; plastic (SOT-102HE) 
16-lead dual in-line; plastic (SOT-38) 
16-lead quadruple in-line; plastic (SOT-58) 


16-lead duat in-line; plastic (SOT-38) 
16-lead quadruple in-line; plastic (SOT-58) 
16-lead dual in-line; plastic (SOT-38) 
18-lead dual in-line; plastic (SOT-102DS) 
18-lead dual in-line; plastic (SOT-102CS) 


9-lead single in-line; plastic (SOT-110B) 

13-lead S!L-bent-to-DIL; plastic power (SOT-141B) 
9-lead single in-line; plastic (SOT-110B) 

12-lead dual in-line; plastic with metal cooling 

fin (SOT-150) 

16-lead dual in-line; plastic (SOT-38) 


~ 16-lead dual in-line; plastic (SOT-38) 


16-lead dual in-line; plastic (SOT-38) 
18-lead dual in-line; plastic (SOT-102DS) 
16-lead dual in-line; plastic (SOT-38) 
16-lead dual in-line; plastic (SOT-38) 


28-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 
24-lead dual in-line; plastic (SOT-101A) 
16-lead dual in-line; plastic (SOT-38) 


16-lead, quadruple in-line; plastic (SOT-58) 
16-lead dual in-line; plastic (SOT-38) 
16-lead quadruple in-line; plastic (SOT-58) 
28-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 


28-lead duai in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 
24-lead dual in-line; plastic with internal 
heat spreader (SOT-102A, B) 

28-lead dual in-line; plastic (SOT-117) 
18-lead dual in-line; plastic (SOT-102A 
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PACKAGE 
OUTLINES 


type number 


TDA3576B 


TDA3590 


TDA3590A 


1DA3591 


TDA3650 
TDA3651 


TDA3651A 
TDA3651A0 


TDA3652 


TDA36520 


TDA3653 


TDA3653A 


TDA3701 
TDA3710 
TDA3720 


TDA3730 
TDA3771 
TDA3780 
TDA3791 


TDA3800G 


~ TDA3800GS 
TDA3800S 
TDA3800AS 


TDA3810 
TDA4500 


TDA4510 
TDA4530 
TDA4550 
TDA4560 


~TDA5010° 


TDA5030 
TEA1002 
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package code 


SOT-102HE 
SOT-101B 


SOT-101B 
SOT-101B 


SOT-141B 


SOT-110B 
SOT-131B 
SOT-157B 
SOT-131B 
SOT-157B 


SOT-110B 
SOT-131B 
SOT-117 
SOT-117 
SOT-102HE 


SOT-117 
SOT-102CS 
SOT-102CS 
SOT-38WE-2 


SOT-117 
SOT-117 
SOT-117 
SOT-117 
SOT-102CS 
SOT-117 


SOT-38 
SOT-102A 
SOT-117 
SOT-102CS 
SOT-38. 


SOT-102CS 
SOT-102CS 


description 


18-lead dual in-line; plastic (SOT-102HE) 

24-lead dual in-line; plastic with internal 

heat spreader (SOT-101A, B) 

24-lead dual in-line; plastic with internal 

heat spreader (SOT-101A, B) 

24-lead dual in-line; plastic with internal 

heat spreader (SOT-101A, B) 

13-lead S!L-bent-to-DIL; plastic power (SOT- 141B) 


9-lead single in-line; plastic (SOT-110B) 

9-lead single in-line; plastic power (SOT-131A, B) 
9-lead S1L-bent-to-DIL; plastic power (SOT-157B) 
9-lead single in-line; plastic power (SOT-131A, B) 
9-lead SIL-bent-to-DIL; plastic power (SOT-157B) 


9-lead single in-line; plastic (SOT-110B) 

9-lead single in-line; plastic power (SOT-131A, B) 
28-lead dual in-line; plastic (SOT-117) 

28-lead dual in-line; plastic (SOT-117) 

18-lead dual in-line; plastic (SOT-102HE) 


28-lead dual in-line; plastic (SOT-117) 
18-lead dual in-line; plastic (SOT-102CS) 
18-lead dual in-line; plastic (SOT-102CS) 
16-lead dual in-line; plastic with internal heat 
spreader (SOT-38WE-2) 

28-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 
18-lead dual in-line; plastic (SOT-102CS) 
28-lead dual in-line; plastic with internal 
heat spreader (SOT-117) 

16-lead dual in-line; plastic (SOT-38) 
18-lead dual in-line; plastic (SOT-102A) 
28-lead dual in-line; plastic (SOT-117) 
18-lead dual-in-line; plastic (SOT- 102CS) 
16-lead dual in-line: plastic (SOT-38) 


18-lead dual in-line; plastic (SOT-102CS) 
18-lead dual in-line; plastic (SOT-102CS) 


PACKAGE 
OUTLINES 


14-LEAD DUAL IN-LINE; PLASTIC (SOT-27K,M,T) 


SS 19,5 max a SS 2B 25 Nk 


seating plane 


7286804 


eb Positional accuracy. 


(M) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
. position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
top view £0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 


Dimensions in mm apna 
indicated. 


SOLDERING 


1. By hand 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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PACKAGE 
OUTLINES 


16-LEAD DUAL IN-LINE; PLASTIC (SOT-38) 


~<a —— 22 max - oa 

wv 
Cc 
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(05) 
Ww 

be ns tte 

4 
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ein ee ¥ 

| peek | | | 
aE at ae | ge | i et > |~<- 


top view 


Dimensions in mm 


SOLDERING 


1. By hand 


+—— 8,25max ———* 


8,3 7Z255041.8 


Positional accuracy. 
(VY) Maximum Material Condition. 


(1) Centre-lines of all leads are 


within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 


may deviate from nominal by 
£0,254 mm. 


(2) Lead spacing tolerances apply” 
from seating plane to the line 
indicated. 


Apply the soldering iron below the seating plane (or not more than 2mm above it). 
If its temperature is below’ 300 °C it must not be in contact for more than’ 10 seconds: if between 


300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 


must not exceed 5 seconds. 


The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 


sible limit. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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PACKAGE 
OUTLINES 


16-LEAD DUAL IN-LINE; PLASTIC WITH INTERNAL HEAT SPREADER 
(SOT-38WE-2) 


- 22 max -—- —— ~| + 8.25max ---— 
2 | 
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a | | an eae a 
oO 
%b [| tax ; 
a Yosi | 
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A cs ces (ee) EP 0,76 '2! 
ag 053 A 
3.4 max ay (4) 
thx >|{1«{@][0,254 @ 
Yo ou | 
| “12 S4l | ; ; 
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= 2 ee 
83 7255041.8 


a Positional accuracy. 
(M) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 


, +0,254 mm. 
. top view 
(2) Lead spacing tolerances apply 
from seating plane to the line 
Dimensions in mm indicated. — 
SOLDERING | 
1. By hand 


Apply the soldering iron below the seating plane (or not more than 2.mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 


cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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PACKAGE 
OUTLINES | 


16-LEAD QUADRUPLE IN-LINE; PLASTIC (SOT-58) 


+ 22 max ie <t—— 8,25 max a 
a 
oO . 
£ 4,7 
5 max 
@ 
rr 
, Soares ee 
r 0.76 2) 
3,65 
3,20 (1) 
#1]0.254 
ee en ={$/0.254 @| 
22 i ‘12 54) | 
_ 2,2 lg — ola — lll p> | <a> |< ——- > | <«— [5,08] —e 


a 10516 
7255830.3 


op Positional accuracy. 


- (MW) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


top view 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


Dimensions in mm 


SOLDERING 


1. By hand 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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PACKAGE 
OUTLINES 


24-LEAD DUAL IN-LINE; PLASTIC (SOT-101A) 


32 max 


seating plane 


top view 


Maximum Material Condition. 


op Positional accuracy. 


side view : 
(1) Centre-lines of all leads are 


within 0,127 mm of the nominal . 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
7273670.5 from seating plane to the line 
indicated. 


(3) Index may be horizontal as shown, 
or vertical. 


Dimensions in mm 


SOLDERING 
See page 23 of this chapter (SOT-27K,M,T). 
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PACKAGE 
OUTLINES 


seating plane 


32 max 


side view 


17,15 
45,90 


7273670.5 


Dimensions in mm 


SOLDERING 
See page 23 of this chapter (SOT-27K,M,T). 
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24-LEAD DUAL IN-LINE; PLASTIC (WITH INTERNAL HEAT 
SPREADER) (SOT-101A, B): 


top view 


aH Positional accuracy. 


™) Maximum Material Condition. 


| (1) Centre- jes of all leads are 


within +0,127 mm of the nominal — 
position shown; in the worst case, 
the spacing between any two leads | 
may deviate from nominal my 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


(3) Index may be horizontal as shown 
or vertical. 


if 


PACKAGE 
OUTLINES 


18-LEAD DUAL IN-LINE; PLASTIC (SOT-102A) 


23,5 max 


seating plane 


top view 


—+—- 8,25 max ——» 


43 Positional accuracy. 
side view @ 


Maximum Material Condition. 


(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate frorn nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 


1 be (762 og 
from seating plane to the line 
or ee indicated. 


7270173.3 


(3) Index may be horizontal as shown, 
Or vertical. 


Dimensions in mm 


SOLDERING 
See page 23 of this chapter (SOT-27K,M,T). 
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PACKAGE 
OUTLINES 


18-LEAD DUAL IN-LINE; PLASTIC (SOT-102CS) 


22 max : 
cinnawnne i 
—_ ee =e lca 4,7 
t - ERGEa ial Nl oes 

0,9 
; 7 bal \ 
il i [ ' | val 


seating plane 


eee 
0,5 4 
"A+ ||[+fo[o25 @) 


top view 


<———-. 8,25 max ——_> 


side view @ Positional accuracy. 


(V) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


72835324 


Dimensions in mm 


SOLDERING 
See page 23 of this chapter (SOT-27K,M,T). 
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PACKAGE 
OUTLINES 


18-LEAD DUAL IN-LINE; PLASTIC (SOT-102DS) 


22 max 


—_—_—_> 

5 

a i 

e 4,7 

+ , max 

® —10,9 

ae min \ 
e 0.76 (2! 


top view 


<———— 8,25 max —__» 


QB Positional accuracy. 


side view ; ; a 
™) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 


| |<9,32 may deviate from nominal by 
nae +0,254 mm. 
(2) Lead spacing tolerances apply 
ans VOUS et fie 


from seating plane to the line 
indicated. 


727872841 
Dimensions in mm 


SOLDERING 
See page 23 of this chapter (SOT-27K,M,T). 
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PACKAGE. 
OUTLINES 


18-LEAD DUAL IN-LINE: PLASTIC (SOT-102HE) 


+ 22 max 


seating plane» 


top view 


<«—_—-- 8,25 max ——_»> 


side view 


Hu 


2 7283532. 


Dimensions in mm 


SOLDERING 
See page 23 of this chapter (SOT-27K,M,T). 
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> Positional accuracy. 


G) 
(1) 


(2) 


Maximum Material Condition. 


Centre-lines of all leads are 

within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


PACKAGE 
OUTLINES 


14-LEAD MINI-PACK; PLASTIC (SO-14; SOT-108A) 


Dimensions in mm 


aby Positional accuracy. 


(M) Maximum Material Condition. 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 

Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 °C when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used 
for which the emulsion thickness should be about 50 wm. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds ts sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 
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PACKAGE 
OUTLINES 


9-LEAD SINGLE IN-LINE; PLASTIC (SOT-110B) 


=< 21 > 


~~~ 15 —> —>) 1,65 << 


seating plane 


iienlle 


7276161.4 


top view 


Dimensions in mm 


@ Positional accuracy. 
(Vv) Maximum Material Condition. 


A Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


B Lead spacing tolerances apply 
from seating plane to the line 
indicated. 
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PACKAGE 
OUTLINES 


28-LEAD DUAL IN-LINE; PLASTIC (SOT-117) 


ee | 


seating plane 


36 max a 


51 
; max 
0,51 
min 
oa eed eS eaeen a een er 
3,9 0.53 y 
a | 26x : 
y >| |< see” 
eae oe [2,54] 1 
max 


top view 


15,8 max ——_——---—--- re 


14,1 max 


Ha 


side view 


Gy 
(1) 


7273669.2 


be Secnd (3) 
Dimensions in mm 


SOLDERING 
See page 23 of this chapter (SOT-27K,M,T). 


Oo Positional accuracy. 


Maximum Material Condition. 


Centre-lines of all leads are 

within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


Index may be horizontal as shown, 
Or vertical. 
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PACKAGE 
OUTLINES 


28-LEAD DUAL IN-LINE; PLASTIC (WITH INTERNAL HEAT 
SPREADER) (SOT-117) 


aE eae 36 max oe — 
} 

3,9 

3,4 26x 
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seating plane 


iE IFS , 
max 
>| |= fare 


oe : 
+ Td lig Beseere! 
a | ar 


21 17 


top view 


| 2 3 4 5 6 7 8 9 
seaman A} eee 458 max ——- > 


Fcigilacdan oa 1G A anes a Positional accuracy. 


Maximum Material Condition. 


side view 


(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


See (2) Lead spacing tolerances apply 
———————»|7273669.2 from seating plane to the line 
indicated. 


17,15 
eee ena ae eta 15.90 ~ 


(3) Index may be horizontal as shown, 


or vertical. 
Mimensions in mm 


, SOLPERING 
See Page 23 of this chapter (SOT-27K,M,T). 
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PACKAGE 
OUTLINES 


9-LEAD SINGLE IN-LINE; PLASTIC POWER (SOT-131A, B) 
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Dimensions in mm 


o) Positional accuracy. 


(MW) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 
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PACKAGE 
OUTLINES 


13-LEAD SIL-BENT-TO-DIL; PLASTIC POWER (SOT-141B) 
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Dimensions in mm 


& Positional accuracy. 
(Vv) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 
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PACKAGE 
OUTLINES 


12-LEAD DUAL IN-LINE; PLASTIC WITH METAL COOLING FIN 


(SOT-150) 
= — 22max ————--———_-_— 
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top view 


Dimensions in mm 


3 Positional accuracy. 


<+——— 8,25 max ——_> 


(Mv) Maximum Material Condition. 
<+— 6,48 max -—» 


Centre-lines of all leads are 

within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 


side view (1) 


pe 


y an +0,254 mm. 
27 
23 
A 
| aoe | SOLDERING 
750° See page 23 of this chapter 
(SOT-27K,M, T). 
bg oe Pe 
16,9 7283549.2 
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PACKAGE 
OUTLINES 


9-LEAD SIL-BENT-TO-DIL; PLASTIC POWER (SOT-157A,B) 
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Dimensions in mm 


ep Positional accuracy. 
() Maximum Material Condition. 


(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 
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DEVICE DATA 


TELETEXT VIDEO PROCESSOR 


SAA5030 


The SAA5030 is a monolithic bipolar integrated circuit used for teletext video processing. It is One of 
a package of four circuits to be used in teletext tv data systems. The SAA5030 extracts data and data 
clock information from the television composite video signal and feeds this to the Acquisition and 
Control circuit SAA5040. A 6 MHz crystal controlled phase locked oscillator is incorporated which 
drives the Timing Chain circuit SAA5020. An adaptive sync separator is also provided which derives 
line and field sync pulses from the input video in order to synchronise the timing chain. 


QUICK REFERENCE DATA 


Supply voltage Vcc 
Supply current (Voc = 12 V) Icc 
Video input amplitude (sync-white) V 16video(p-p) 


Teletext data input amplitude 


Sync amplitude V 16sync(p-p) 


Operating ambient temperature range Tamb 


V 16teletext(p-p) 


nom. 


typ. 


nom. 


nom. 


nom. 


12 V 
110 mA 
2.4 V 
1.1 V 
0.7 V 
—20 to +70 oC 


to SAA5040 series 


ADAPTIVE 
DATA SLICER 


video 
input 


SIGNAL 
PRESENCE 
DETECTOR 


ADAPTIVE 
SYNC SEPARATOR 


PHASE 


sync from 
SAA5020 


Fig.1 Block diagram 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT—101A with interna! heat spreader). 


6 MHz CLOCK 


DETECTOR OSCILLATOR 
— dH 


e 
rf — | 


REGENERATOR 


6 MHz clock 
to SAA5020 M81—1163/1/B 


June 1981 


SAA5030 


PINNING 


to signal presence time csp 
constant components 


line reset time constant TCLR 


fast line reset output FLR 


ground (OV). GND 


sandcastle input PL/CBB 


6MHz output F6 


to phase detector time 


TCPD 
constant components 
6MHz crystal input FGI 
oscillator 
output F6O 


picture on input PO 


after hours sync input AHS 


sync output to tv SYNQ 


44 June 1981 


SAA5030 


Fig.2 Pinning diagram 


C2S peak detector capacitor pin 


C1S peak detector capacitor pin 
CCLK to clock pulse timing capacitor 
LCLK clock regenerating coil 

CA clock phase capacitor 

DATA data output 

F7 clock output 

Vec +12V supply 

Vi composite video input 

CSS to sync separator capacitor 


FSST field sync separator timing 


FS field sync output 


M81—1163/2 /A 


Teletext video processor 


SAA5030 


RATINGS Limiting values in accordance with the Absolute Maximum System. (1EC134) 


Voltages 

Supply voltage V7.4 

Input voltages V5.4 
V10-4 
V11-4 


Temperatures 
Storage temperature range 


Operating ambient temperature range 


CHARACTERISTICS (At Tamp = 25 °C, Vec = 12 V and with external components as shown in Fig.3 


unless otherwise stated). 


Supply voltage 
Supply current (Vcc = 12.0 V) 


Video input and sync separator 

Video input amplitude (sync to white) Fig.4 

Source impedance, f = 100 kHz 

Sync amplitude 

Delay through sync separator 

Delay between field sync datum at pin 12 
and the leading edge of separated field 
sync at pin 13 (Note 1, Fig.4) 

Field sync output 

Vo (LOW) (173 = 20 pA) 

Vo (HIGH) (—173 = 100 pA) 


T stg 
Ta mb 


Vcc 
Icc 


V 16video(p-p) 
| Zs| 


V16sync(p-p) 
tg 


tq 


VOL 
VOH 


32 


2.4 


13.2 
9.0 


VCC 
7.5 


—20 to +125 
—20 to +70 


typ. 
12.0 
110 


48 


62 


0.5 


June 1981 


<= 


oC 
9¢ 


mA 


us 


Us 
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SAA5030 | 


Crystal controlled phase-locked oscillator 


Measured using a crystal with the following specification e.g. catalogue number 4322 143 03241 


C1 = 27.5 fF (typ.) 
Co= 6.8 pF (typ.) 


C, = 20pF 

Trimability (Cy increased to 30pF) > 750 Hz 
Fundamental ESR < 502 
Frequency fFE 


Holding range 
Catching range 


Control sensitivity of phase 
detector measured as voltage 
at pin 7 with respect to phase 
difference between separated 
syncs and phase lock pulse PL 


Control sensitivity of oscillator 
measured as change in 6 MHz 
phase shift from pin 8 to pin 9 
with respect to voltage at pin 7 


Gain of sustaining amplifier, V9.8 
measured with input voltage of 
100 MVp.p and phase detector 
immobilised 

Output voltage of 6 MHz signal at 


pin 6, measured into 20 pF load 
Capacitance; peak-to-peak value 


Output rise and fall times at pin 6 
into 20 pF load tr; tf 


Data slicer and clock regenerator 
Teletext data input amplitude, pin 16 
(Note 2, Fig.4); peak-to-peak value 


Data input amplitude at pin 16 required 
to enable amplitude gate flip-flop; 
peak-to-peak value 


Attack rate, measured at pins 23 and 24 
with a step to pin 16 (positive) 
(negative) 


June 1981 


2.5 


0:3". 


5.5 


30 


MHz 
kHz 
kHz 


mV /ns 


deg/mV 


V/V 


ns 


Teletext video processor SAA5030 


Data slicer and clock regenerator (continued) min. typ. max. 
Decay rate, measured at pins 23 and 24 
with a step input to pin 16 48 100 144 mV /ys 


Width of clock coil drive pulses from pin 21 
when clock amplitude is not being controlled 


(Note 3) _ 40 ~ ns 
Clock hangover measured at pin 18 

as the time the clock coil continues Clock 

ringing after the end of data (Note 4) 20 -- _ Periods 


Clock and data output voltages at pins 18 and 19 
measured with 20 pF load capacitance; 


peak-to-peak value — 5.5 — V 
Output rise and fall times at pins 18 and 19 
into 20 pF loads tr; tf - — 30 ns 


Sandcastle input 
Sandcastle detector thresholds, pin 5 


Phase lock pulse (PL) on 2 — — V 
Phase lock pulse off = = 3. °=+«V 
Blanking pulse (CBB) on 4.5 — ~~ V 
Blanking pulse off — — Bb. NY 


Dual polarity sync buffer 
After hours sync (AHS) pulse input pin 11 


Threshold for AHS active 1.0 -- — V 
Threshold for AHS off — _ 2.0 $V 
Picture On (PO) input, pin 10 
Threshold for PO active — — 2.0 V 
Threshold for PO off 1.0 — -— V 
Sync output, pin 12 
AHS output with pin 10 <1 V (Note 5) 
peak-to-peak value — 0.7 _ V 
Composite sync output with pin 10 east 
> 2 V (Notes 5 and 6); peak-to-peak value ~ 0.7 10 #V eas 
Output current — — 3 mA — 
Line reset and signal presence detectors 
Schmitt trigger threshold on pin 2 to inhibit 
line reset output at pin 3 (syncs coincident) — 6.2 — V 
Schmitt trigger threshold on pin 2 to permit 
-line reset output at pin 3 (syncs non-coincident) _ 7.8 — V 
Line reset output Vo, (I3 = 20 vA) — ~ 05 V 
Line reset output Voy (—I3 = 100 yA) 2.4 ~_ - V 
Signal presence Schmitt trigger threshold on pin 2 
below which the circuit accepts the input signal — 6.0 - V 
Signal presence Schmitt trigger threshold on pin 2 
above which the input signal is rejected. — 6.3 — V 


Ata AES Aare HO CET 
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Notes 


1. 


This is measured with the dual polarity buffer external resistor connected to give negative-going 
syncs. The measurement is made after adjustment of the potential divider at pin 14 for optimum 
delay. 

The teletext data input contains binary elements as a two level NRZ signal shaped by a raised 
cosine filter. The bit rate is 6.9375 M bit/s. The use of odd parity for the 8-bit bytes ensures that 
there are never more than 14-bit periods between each data transition. 


This is measured by replacing the clock coil with a small value resistor. 


This must be measured with the clock coil tuned and using a clock-cracker signal into pin 16. The 
clock-cracker is a teletext waveform consisting of only one data transition in each byte. 


With the external resistor connected to the ground rail, syncs are positive-going centred on +2.3 V. 
With the resistor connected to the supply rail, syncs are negative-going centred on +9.7 V. 


When the composite sync is being delivered, the level is substantially the same as that at the video 
input. 


APPLICATION DATA 
The function is quoted against the corresponding pin number 
Pin No. 


hs 


48 


Signal presence time constant 


A capacitor and a resistor connected in parallel between this pin and supply determine the delay 
in operation of the signal presence detector. 


Line reset time constant 

A capacitor between this pin and supply integrates current pulses from the coincidence detector; 
the resultant level is used to determine whether to allow FLR pulses (see pin 3). 

Fast line reset output (FLR) 


Positive-going sync pulses are produced at this output if the coincidence detector shows no 
coincidence between the syncs separated from the incoming video and the CBB waveform from 
the timing chain circuit SAA5020. These pulses are sent to the timing chain circuit and are used 
to reset its counters, so as to effect rapid lock-up of the phase locked loop. 


Ground (0 V) 

Sandcastle input (PL and CBB) 

This input accepts a sandcastle waveform which is formed from PL and CBB from the timing 
chain SAA5020. PL is obtained by slicing the waveform at 2.5 V, and this, together with separated 
sync, are inputs to the phase detector which forms part of the phase locked loop. When the loop 
has locked up, the edges of PL are nominally 2 us before and 2 us after the leading edge of 
separated line syncs. 

CBB is obtained by slicing the waveform at 5 V, and is used to prevent the data slicer being offset 
by the colour burst. 

6 MHz output (F6) 

This is the output of the crystal oscillator (see pins 8 and 9), and is taken to the timing chain 
circuit SAA5020 via a series capacitor. . 

Phase detector time constant 


The integrating components for the phase detector of the phase locked loop are connected between 
this pin and supply. 
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Teletext video processor SAA5030 


APPLICATION DATA (continued) 


8,9.6 MHz crystal 


10, 


11. 


12. 


13. 


14. 


15. 


19. 


20. 


21. 


A 6 MHz crystal in series with a trimmer capacitor is connected between these pins. It forms part 
of an oscillator whose frequency is controlled by the voltage on pin 7, which forms part of the 
phase locked loop. 


Picture On input (PO) 


The PO signal from the acquisition and control circuits SAA5040 Series is fed to this input and is 
used to determine whether the input video (pin 16) or the AHS waveform (pin 11) appears at 
pin 12. 

After hours syne (AHS) 

A composite sync waveform AHS is generated in the timing chain circuit SAA5020 and is used to 
synchronise the tv (see pin 10). 

Sync output to tv 

Either the input video of AHS is available at this output dependent on whether the PO signal is 


HIGH or LOW. In addition either signal may be positive-going or negative-going, dependent on 
whether the load resistor at this output is connected to ground or supply. 


Field sync output (FS) 


A pulse, derived from the input video by the field sync separator, which is used to reset the line 
counter in the timing chain circuit SAA5020. 


Field sync separator timing 


A capacitor and adjusting network is connected to this pin and forms the integrator of the field 
sync separator. 


Sync separator capacitor 


A capacitor connected to this pin forms part of the adaptive sync separator. 


. Composite video input (V1) 


The composite video is fed to this input via a coupling capacitor. 


. Supply voltage (+12 V) 


Clock output 


The regenerated clock, after extraction from the teletext data, is fed out to the acquisition and 
control circuits SAA5040 Series via a series capacitor. 


Data output 


The teletext data is sliced off the video waveform, squared up and latched within the SAA5030. 
The latched output is fed to the acquisition and control circuits SAA5040 Series via a series 
capacitor. 


Clock decoupling 
A 1 nF capacitor between pin 20 and ground is required for clock decoupling. 
Clock regenerator coil 


A high-QO parallel tuned circuit is connected between this pin and an external potential divider. 
The coil is part of the clock regeneration circuit (see pin 22). 
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APPLICATION DATA (continued) 


22. Clock pulse timing capacitor 


Short pulses are derived from both edges of data with the aid of a capacitor connected to this 
pin. The resulting pulses are fed, as a current, into the clock coil connected to pin 21. 
Resulting oscillations are limited and taken to the acquisition and control circuits SAA5040 
Series via pin 18. 

23,24 Peak detector capacitors 


The teletext data is sliced with an automatic data slicer whose slicing level is the mid-point of 
two peak detectors working on the video signal. Storage capacitors are connected to these pins 
for the negative and positive peak detectors. 
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Fig.3 Peripheral circuit 
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Fig.4 Part of teletext line, with burst showing nominal levels. 
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Fig.5 Detail of idealised composite sync waveform. 
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TBA120U 


SOUND I.F. AMPLIFIER/DEMODULATOR FOR TV 


The TBA120U is an i.f. amplifier with a symmetrical FM demodulator and an a.f. amplifier with 
adjustable output voltage. The a.f. amplifier is also provided with an output for volume control and 
an input for VCR operation. 

The input and output of the TBA120U are especially designed for LC-circuits, but the input can also 
be used with a ceramic filter. 


QUICK REFERENCE DATA 


Supply voltage (pin 11) Vp typ. 12 V 
Supply current Ip typ. 13,5 mA 
|.F. voltage gain at f = 5,5 MHz Gy if typ. 68 dB 
Input voltage starting limiting Vj typ. 30 uV 
AM suppression at Af = + 50 kHz a typ. 60 dB 
A.F. output voltage adjustment range (pin 8) AV o af typ. 85 dB 
A.F. output voltage at Af = + 50 kHz (r.m.s. value) 

at pin 8 Vo af(rms) typ. 1,2 V 

at pin 12 | Vo af(rms) tyP.- 1,0 V 

Vp VAF 


a.f. 
(adjustable) 


7284978 


Fig. 1 Block diagram. 


PACKAGE OUTLINE 
14-lead DIL; plastic (SOT-27K, M, T). 
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TBA120U 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 11) 
Adjustment voltage (pin 5) 
Total power dissipation 
By-pass resistance 

Storage temperature range 


Operating ambient temperature range 


CHARACTERISTICS 
Vp = 12 V; Tamb = 25 OC; f = 5,5 MHz 
|.F. voltage gain 
Input voltage starting limiting 
at Af = + 50 kHz; f,, = 1 kHz 


|.F. output voltage at limiting 
(peak-to-peak value) 


AM suppression at Af = + 50 kHz; Vj; = 500 pV; 


fm = 1 kHz; m = 30% 


|.F. residual voltage without de-emphasis 


at pin 12 
at pin8 
A.F. voltage gain 


A.F. adjustment _ 
at Rq.5 = 9 kQ; R5.4 = 13 KQ 


A.F. output voltage control range 


Adjustment resistor®* * 


D.C. voltage portion at the a.f. outputs 
pin 12 


pin 8 

Output resistance of the a.f. outputs 
pin 12 
pin 8 


Input resistance of the a.f. input 
Stabilized reference voltage 


Source resistance of reference 
voltage source 


* 


Supply voltage operating range is 10 to 18 V. 


Vp=V1411-1 
V5-1 

Prot 
R13-14 

T stg 

Tamb 


Gy if6-14 


Vo if (p-p) 


Vit 12 
Vit 8 
Gy af 3-3 


AVo af 
AV o af 
R4-5 


V12-1 
V8.1 


Ro 12-1 
Ro 8-1 
Rj 3-1 


V4-1 = Vref 


R4-4 


max. 18 
max. 6 
max. 400 
max. 1 
—40 to + 125 
—15to +70 
typ. 68 
typ. 30 
<< 60 
typ. 250 
2 50 
typ. 60 
typ. 30 
typ. 20 
typ. 7,5 
20 to 36 

typ. 28 
> 70 
typ. 85 
1 to 10 

typ. 5,6 
typ. 4,0 
typ. 1,1 
typ. 1,1 
typ. 2 
4,2t05,3 
typ. 4,8 
typ. 12 


** Pin 5.must be connected to pin 4, when volume control adjustment is not applicable. 
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Sound i.f. amplifier/demodulator for TV TBA120U 


Hum suppression 


at pin 12 V12/V 1411 typ. 30 dB 
at pin 8 Ve/V 414 typ. 35 dB 
_ 95to17,5 mA 
Supply current (pin 11) Ilp=144 ie. 13.5 mA 
~ 40k2/4,5 pF 
|.F. input impedance Zi | ue ee 


> 15kQ/<6 pF 


A.F. output voltage at Af = + 50 kHz; fry = 1 KHz; 
Vj = 10 mV; Qo = 45; r.m.s. value 


at pin 12 Vo af(rms) tYP- 1,0 V 

at pin 8 Voaf(rms)  tYP- 1,2 V 
Distortion at Af = + 50 kHz; f,_, = 1 KHz; 

VG 10 mV; Qo, = 20 dtot typ. 1 % 


a.f. (adjustable} 


t abot i” 


10022] 
ae + 47nF 
~ 
47 uF 
~ 
Faire L-* 
C) C) QO) 0) 47 nF 
SFC5,5MA 56 pF 
o-{{| o- O 
820 390 O 
(1) Q (1) 4 pF 
TBA120U 1,5 L2 
3 p 
Qn = 75 
0 O 
a Ze Og 46 
(1) Either one of these 
circuits may be used 
10kQ 
a. ae 
7284979 
: 47kQ 10k QQ (lin.} 


Fig. 2 Application example using TBA120U. 
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Fig. 3 The a.f. output voltage at pin 8 asa 
function of the resistance values as shown 
in Fig. 4. 
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(1) Vo af with de-emphasis at Af = + 50 kHz; 
fn = 1 KHZ; dot = 1,5%; 0 dB £770 mv. 


(2) Vj: 0 dB 4 200 mV at 60 22. 
Fig. 5 Thea.f. output voltage at pin 8 asa 


function of the input voltage with SFC 5,5 MA 
at the input (see Fig. 2). 
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Fig. 4 Resistor conditions for 
curves in Fig. 3. 
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—T 


(1) Vo af with de-emphasis at fp, = 1 KHz; 
0dB£770 mV; 
curve a: Af = + 50 KHZ; doy = 3%; 
curve b: Af = + 25 KHz; dio = 1%. 


(2) Vj: 0 dB S 200 mV at pin 14. 


Fig.6 Thea.f. output voltage at pin 8 
as a function of the input voltage with 
broadband input (60 92). 


Sound i.f. amplifier/demodulator for TV 


TBA120U 


7Z84984 


af) 
12 | 


0 10 15 vpiv) 20 
Fig. 7 Thea.f. output voltages at pins 8 


and 1 as a function of the supply voltage; 
0dB2770 mV. 
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Fig. 9 Supply current and the reference 
voltage at pin 4 as a function of supply 
voltage. 
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Fig. 8 Total distortion as a function 

of the a.f. output voltage change. 
——_—— 0 dB 4 900 mV over i.f. (pin 8) 
— ———~0QdB 41,15 V (pin 8) 
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TBA540 
TBA540Q 


REFERENCE COMBINATION 


The TBA540 is an integrated reference oscillator circuit for colour television receiv - 
ers incorporating an automatic phase and amplitude controlled oscillator employing 
a quartz crystal, together with a half-line frequency synchronous demodulator cir - 
cuit. The latter compares the phases and amplitude of the swinging burst ripple and 
the PAL flip-flop waveform, and generates appropriate a.c.c., colour killer and 
identification signals. The use of synchronous demodulation for these functions per - 
mits a high standard of noise immunity. 


QUICK REFERENCE DATA 
Supply voltage 


Total current drain I3 


R-Y reference signal output 
peak-to-peak value V4-16(p-p) 


Colour killer output: colour on V7-16 , 12 
colour off V7-16 250 


A.C.C, output voltage range 
at correct phase of PAL switch V9-16 +4 to +0, 2 


at incorrect phase of PAL switch V9-16 +4to +11 


PACKAGE OUTLINES 


TBAS40 : 16-lead DIL; plastic (SOT-38). 
TBA540Q: 16-lead QIL; plastic (SOT-58). 
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RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134) 


Voltage 


Supply voltage V3-16 max. 13.2 V 


Power dissipation 


Total power dissipation at Typ = 50 °C Prot max. 680 mW 
Temperatures 

Storage temperature T stg -55 to4125 °% 
Operating ambient temperature Tamb -20 to +60 °C 


CHARACTERISTICS at V3-16 = 12 V; Tamb = 25°C; V5-16M = 0.7V 
(burst signal input); V8-16(p-p) = 2.5 V (P.A. L. square wave in- 
put) Measured in circuit shown on page 4. 


Output signals 


peak-to-peak value V4-16(p-p) typ. Poo: 3 
Colour killer output: colour on V7-16 typ. 12 V 
colour off V7-16 < 250 mV 


ome eee ee em meee emer ee 


at.correct phase of P.A.L. switch V9-16 +4to10.2 V 

at incorrect phase of P.A.L. switch V9-16 +4to +11 V 
Oscillator section (amplifier) 
Input resistance R15-16 typ. 335: ke 
Input capacitance C15-16 typ. 5 pF — 
Voltage gain G15-] typ. 4,7 = 
Reactance control section 
Voltage gain with pins 13 and 14 interconnected G15 -2 typ. 1.3 
Rate of change of gain G)5~9 with phase difference 

between burst and reference signal E152) typ. = 

AYs.4 rad 

Supply current consumption Ig typ. 33. mA 
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PINNING 


. Oscillator feedback output 

. Reactance control stage feedback 

. Supply voltage (12 V) 

. Reference waveform output 

. Burst waveform input | 

. Reference waveform input 

. Colour killer output 

. P.A.L. flip-flop square wave input 


COND OB Ww HOH 


APPLICATION INFORMATION 


9. A.C.C. 6utput 
10, A.C.C. level setting (see also pin 12) 
11. A.C.C. gain setting 

12, A.C.C. level setting (see also pin 10) 
13.) D.C. control points for 

a oscillator phase control loop 

15. Oscillator feedback input 

16. Earth (negative supply) 


Reference outputs Colour killer 


(R-Y) (B-Y) -~(R-Y) output (TBA520) 
+12V +12V 
O Ray O 
kN 6ODF H/2 input 
Z 100mH s {TBA560) 
 froxa id 
Par | 330nF == 
Sars InF 
urs 
input i ba t 
60 pF 
18 pF 
rae eae) 
82pF 
470 
nF TBASAO 
ss] 
13. (12 
ane O (TBA560) 
stant rt 
i: 10kO 10kO 
(2 Jo) ~~ Ident out put 
° (TBA520) 
R5 
10kQ 1kO 
ee ao 
° 
kQ (2%) 22pF ne 
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APPLICATION INFORMATION (continued) 


The function is quoted against the corresponding pin number 


1. Oscillator feedback output 
The crystal receives its energy from this pin. The input impedance is approxi- 
mately 2 kQ2 in parallel with 5 pF. 


2. Reactance control stage feedback 
This pin is fed internally with a sinewave derived from the reference input (pin 
6) and controlled in amplitude by the internal reactance control circuit. The pltase 
of the feedback from pin 2 to the crystal via Clis such that the value of Clis ef- 
fectively increased. Pin 2is held internally at a very low impedance therefore the 
tuning of the crystal is controlled automatically by the amplitude of the feedback 
waveform and its influence on the effective value of Cl. 


3. Positive 12V supply 
The maximum voltage must not exceed 13,2 V. 


4, Reference waveform output 

This pin is driven internally bythe regenerated subcarrier waveform in R-Y phase. 
An output amplitude of nominally 1.5 V peak-to-peak is produced at low impedance. 
No d.c.load to earth is required. A d.c.connection between pins 4 and 6 is, how- 
ever, necessary viathe bifilar coupling inductor. The function of this inductor 
is to produce, on pin 6, a signal of equal amplitude and opposite phase (-(R-Y)) 
to that on pin 4. Acentretap onthe inductor, connected to earth via a d.c. block- 
ing capacitor, is therefore necessary. 


>. Burst waveform input 

A burst waveform amplitude of 1 V peak-to-peak is required to be a.c.-coupled 
to this pin. The amplitude of the burst will normally be controlled by the adjust- 
ment and operation of the a.c.c. circuit. The input impedance at this pin is ap- 
proximately 1 k@ and a threshold level of 0.7 V must be exceeded before the burst 
signal becomes effective. A d.c. bias of 400 mV is internally derived for pin 5 
The absolute level of the tip of the burst at pin 5 will normally reach 1.25 V (1.5 V 
peak-to-peak burst amplitude). Under abnormal conditions the burst amplitude 
should not be allowed to exceed 3 V peak-to-peak and a limiting condition will be 
reached in the i.c. which inhibits the performance of the phase lock loop. 


emer memsacrantrang tna ete Re A Pre 
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APPLICATION INFORMATION | (continued) 


6. Reference waveform input 
This pin requires a reference waveform in the -(R-Y) phase, derivedfrom pin 4 
via a bifilar transformer (see pin 4), to drive the internal balanced reactance 
control stage. A d.c. connection between pins 4 and 6 must be made via the 
transformer. 


7. Colour killer output 
This pin is driven from the collector of an internal switching transistor andre- 
quires an external load resistor (typical 10 k92) connected to +12 V. The unkil- 
led and killed voltages on this pin are then +12 V and< 250 mV respectively. 
(The voltage on pin 9 at which switching of the colour killer output on pin 7 
occurs is nominally +2.5 V 


8. P.A.L. flip-flop square wave input 
A 2.5 V peak-to-peak square wave derived from the P.A.L. flip-flop (in the 
TBA520 demodulator i.c.) is required at this pin, a.c.-coupled via acapacitor. 
The input impedance is about 3.3 k&. 


97 Ns Oy Ge OULDUL 

An emitter follower provides a low impedance output potential whichis negative- 
going with a rising burst input amplitude. With zero input signal the d.c. po- 
tential produced at pin 9 is set to be +4 V (RVI). The appearance ofa burst 
signal on pin 5 will cause the potential on pin 9 to go ina negative direction in 
the event that the P.A.L. flip-flop is identificd to be in the correct phase. ‘The 
range of potential over whichfull a.c.c. controlis excercised at pin 9 is deter- 
mined by the control characteristics of the a.c.c. amplifieri.e. for the TBAS60 
from 1V to 0.2 V. The potential at pin 9 will falltoa value within this range as 
the burst input signalis stabilisedat 1.5 V peak-to-peak. The latter condition is 
achieved by correctadjustment of RV2. If, however, the P.A.L. flip-flop phase 
is wrong the potential on pin 9 will move positively. The potential divider R5, 
R6 will then operatea P.A.L. switch cut-off function in the TBAS20 demodulator 
i.c. The switching of the colour killer output at pin7 is designed to occuras the 
potential on pin 9 moves past +2.5 V. 


10. A.C.C. level setting 
The network connected between pins 10 and 12 balances the a.c.c. circuit and 
RV1 is adjusted to give +4 V on pin 9 with no burst input signal to pin 5. 
C5 provides filtering. 


11. A.C.C. gain control 
RV2 is adjusted to give the correct amplitude of burst signal on pin 5(1. 5 V peak- 
-to-peak) under a.c.c. control; 


12. See pin 10. 


13. See pin 14. 
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APPLICATION INFORMATION (continued) 


14, D.C. control points in reference control loop 
Pins 13 and 14 are connected to opposite sides of a differential amplifier cir- 
cuit and are brought out for the purposes d.c. balancing of the reactance stage 
and the connection of the bandwidth-determining filter network. The convention- 
al double time constant filter networks are R2, C2, R3, C3 and Ry, Cy. The 
d.c. potentials on these pilis ave nominaily +7,2Z V. 


15. Oscillator feedback input 
The input impedance at this pin is nominally 3.5 kQin parallel with5 pF. No d.c. 
connection is required on this pin. The voltage in the i.c. between pin 15 and 
pin 1 is nominally 4.7 times. 


16, Negative supply (earth) 
PERFORMANCE AND COMMENTS 
Initial adjustment 

(2) Remove burst signal. 


(b) Short-circuit pins 13-14. Adjust oscillator to correct frequency by Cl. Remove 
short circuit. 


(c) Set the a.c.c. level adjustment RVI, to give +4 V on pin 9. 
(d) Apply burst signal. 


(e) Adjusta.c.c. gain, RV 2, to give a burst amplitude of 1.5 V peak-to-peak on pin 5. 


Phase lock loop performance (with crystal type 4322 152 0110) 


(a) Phase difference between reference and burst signals for +400 Hz deviation of 
crystal frequency, + 105 


(b) Typical holding range, +600 Hz. 
(c) Typical pull-in range, + 300 Hz. 


(d) Temperature coefficient of oscillator frequency, i.c. only, 2 Hz/°C. 
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LINE OSCILLATOR CIRCUIT 


This circuit has been designed for use as line-oscillator and reactance stage in colour 
and monochrome t.v. receivers. 

The circuit consists of a Miller-integrator-oscillator followed by a pulse shaping circuit, 
which delivers a positive pulse of 8 V and adjustable width. The available output current 
is in excess of 60 mA. Finally a supply voltage take-over switch for starting purposes is 
built in. The TBA720A can co-operate with the TBA890, 


QUICK REFERENCE DATA 


Supply voltage ViReTG. yp: 12 V 
Starting voltage V9-16 8to 12 V 


Required input signals 

D.C. control voltage at pin 1 V1-16 2.4to5,3 V 
at pin 3 V2216 204-10. DV 

Delivered output signals 


Output voltage at pin 5 


no load: peak-to-peak value Vs-16(p-p) typ. 8 V 
Output current at pin 5 Is < 60 mA 
SNC ee ae ee 
PACKAGE OUTLINES 


TBA720A : 16-lead DIL; plastic (SOT-38). 
TBA720AQ: 16-lead QIL; plastic (SOT-58). 
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TBA720AQ 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134). 


Voltages 
Supply voltage Vil-16 max. 16 V 
Starting voltage VO-16 max, 15 V 


Currents 
Output current Is max. 60 mA 
Power dissipation 
Total power dissipation 

when mounted on a printed-wiring board P max. 280 mW 
‘Temperatures 
Storage teniperature U ste ~55 to +125 °C 


Operating ambient temperature ‘T Oto +60 °C 


amb 
CHARACTERISTICS Measured in the test set-up on page 4 


Ly 12 V 
Supply voltage V11-16 ue ere Vv 
Starting voltage VOsTe > sv 1) 
CHARACTERISTICS at Tam = 25 °C: Vy) 16 = 12 V 


typ. TO. A 


Supply current 2) thy 7,5to 13,5 mA 


Required input signals 


D.C. control voltage for nominal frequency 


at pin No. J and pin No. 3 Vi-16 = V3-16 2,4 to 5,3. V 
Sensitivity of reactance stage V1-3 typ. 2 kHz/V 

typ. O ua 

Duty cycle regulation at pin No. 14 I14 a ee 


+400 to -400 WA 


Delivered output signals 


Output voltage at pin No. 5 


no load; peak-to-peak value V5 -16(p -p) typ. 8 V 
Output current [5 ss oh y 

‘yp. ; 

Duty cycle; without regulation 2 ae a Ae ° 

Le ae . ue 7/0 


with regulation 0 20 to 60 X% 
Rise time at pin No. 5 
leading edge of output pulse Uy typ. 200 ns 
1) Maximum starting voltage should not exceed the value of the supply voltage minus 1 volt, 


2) No load connected to the output. When the output is loaded, the extra current is: 6 x I, 
in which 6 = duty cycle of output pulse and I = current flowing during output pulse. 
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CHARACTERISTICS: (continued) 
Relative frequency deviation for AV, = 1 V 2 


Relative frequency deviation for change of 


ambient temperature 25 to 55 °C en 
Allowable hum-ripple on supply line 
(peak-to-peak value) AV11-16(p-p) tYP: 100 mV 


Test set-up 


starting supply 
voltage voltage 


V3 AV 


2.4 to5.3V 


duty cycle (6) 72623641 
regulation 
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APPLICATION INFORMATION 


The TBA720A with the TBA890 or TBA9OO in a receiver with transistorized line deflection. 
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APPLICATION INFORMATION (continued) 


Notes 


6, 


. The TBA720A is intended to drive a line deflection circuit equipped with transistors, 


. The duty cycle 6 can be adjusted by connecting a resistor between pin 14 and ground or 


the supply. 


. The oscillation frequency can be set between 10 kHz and 25 kHz by connecting a resis- 


tor between pins 4 and 13, and a capacitor between pins 12 and 13. 


. At a nominal oscillation frequency of 15,625 kHz, the frequency deviation is limited to 


+1,3 kilz to safeguard the line timebase output circuits. 


. Besides the oscillator, the TBA720A incorporates a reactance stage and a supply voltage 


take-over switch for starting purposes (pin 9), The latter can be used to advantage if 
the 12 V supply is derived from the line flyback pulse. 


Pins 2,7, 10 and 15 should not be connected. 
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LIMITER/AMPLIFIER 


TBA750C 


TBA750CQ 


The TBA750C is a limiter/amplifier with f.m. detector, d.c. volume control and a.f. preamplitier. It is 
intended for 4,5 MHz, 5,5 MHz or 10,7 MHz. The limiter/amplifier is a four-stage differential amplifier 
that gives very good noise and interference suppression. The detector is of the balanced type. The d.c. 


volume control stage has excellent control characteristics with a control range of more than 80 dB. 


The a.f. preamplifier can drive a triode-pentode output stage or aclass-A push-pull transistor output stage. 


QUICK REFERENCE DATA 


Supply voltage 

Total current drain 

Frequency 

Input voltage at start of limiting 
A.M. rejection at Vj = 1 mV 


A.F. output voltage at Af = + 15 kHz 
at pin 16 


D.C. volume control range 


PACKAGES OUTLINES 


TBA750C: 16-lead DIL; plastic (SOT-38). 
TBA750CQ: 16-lead OIL; plastic (SOT-58). 


typ 12 V 
typ 34 mA 
5,5 MHz 
typ 130 pV 
typ 45 dB 
typ 2,/ V 
2 80 dB 
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TBA750C 
TBA750CQ 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage V9_5 max 16 V * 
Storage temperature Tstg —55 to+ 125 °C 
Operating ambient temperature Tamb —25to +55 9C 


Power dissipation 


1000 72621538 
maximum allowable total power aaa Zee 
dissipation versus ambient temp. 
fae 
Shee eeeaee 
—_ RRR eee 
BR SRR REARS 
Eaekb. WERERESH 
TTT TT NEE TT 
RERERE Cee 
ZRAETEEE.Sae 
Saa Sees eehe Ve 
tS 
MSR REERERERS 
REESE SRE 
BRESREREREE 
ee 
fee pef pe py 
gk uote peat peg eds! 
0 25 50 75 100 125 150 
Tab (°C) 
Fig. 2 
CHARACTERISTICS 
Measured in test circuit Fig. 3. 
Supply voltage range 
see also Fig. 4 V9_5 10 to 25 V 
Total current drain; pin 15 not connected Ip 25 to 45 mA 
Input limiting voltage at Vg = —3 dB (r.m.s. value) Vi lim(rms) typ 130 pV 
— |.F. output voltage at pins 6 and 7 V 
—— (peak-to-peak value) ome | typ 380 mV 
— 7—5(p-p) | 
A.M. rejection 
Vi=  1ImvV a typ 45 dB 
Vj = 10mvV a typ 50 dB 
Vj; = 100 mV a typ 55 dB 
D.C. volume control range; see also Fig. 5 = 80 dB 
A.F. preamplifier voltage gain 
pin 1 to pin 16 Gy typ 10 
Input resistance at pin 1 Rj z 35 kQ 


* Allowable only if the dissipation in the IC is limited by means of a series resistor in the supply (see 
also Fig. 4). | 
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TBA750C 
TBA750CQ 


Limiter/amplifier 


CHARACTERISTICS (continued) 


A.F. output voltages (r.m.s. values) 


Af = + 15 kHz; fm = 1 kHz V'10—5(rms) | 


V11—5(rms) | 
V12—5(rms) typ 250 mV 


typ 65 mV 


V16—5(rms) typ 2,7 V 

Total harmonic distortion 
at pin 12; Af = 15 kHz dtot typ 3 % 
at pin 1 with respect to pin 16; Vo(rms) = 3V dtot typ 2,6 % 


af. 
generator 


modulator 


rf. 
generator 
5.5MHz 


R;=100kN 
a.f. af. 
bandpass selective 
filter voltmeter 


Fig.3 Test circuit; for f.m.: fg = 5,5 MHz; Af = + 15 kHz; fn = 70 Hz. 
For a.m.: m = 0,3; frm = 1 KHz. 
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TBA750C 
TBA750CQ 


Limiter/amplifier 


APPLICATION INFORMATION at f = 5,5 MHz 


10nF Ope 
1 |12 


from = C1 
video 
detector 33pF 
C2 TBA750C 16 ny 
47 pF af. output 
7 5 2 4 113 
CH y 
RS 
7 22nF a 100k: 
10 se (log) 
pF i R6 
RL 
C9 fis ea 
inF kO Be 
ia / 
+12V 
72755826.2 
Fig. 6 
L1= 18H; Q, 4 = 36 Note 


L2= 2,2uH;Q,9=21 Q11, QL. and O13 are the loaded Q-factors. 
L3 = 0,84 wH; O13 = 22 
V2 
The transfer ratio of the input bandpass filter: vi = 0,54. 
1 


The peak-to-peak bandwidth of the detector S-curve is 300 kHz. 
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TBA890 
TBA890Q 


TELEVISION SIGNAL PROCESSING CIRCUIT 


The TBA890 is a silicon monolithic integrated signal processing circuit for mono- 

chrome and colour television receivers, 

It combines the following functions: 

- video pre-amplifier with emitter-follower output and short circuit protection. 

- blanking facility for the video amplifier. 

- gated a.g.c. detector supplying the a.g.c. voltages for the vision i.f. amplifier 
and tuner. 

- noise cancelling circuit in the a.g.c. and sync separator circuits. 

- sync separator, 

-automatic horizontal phase detector 

- vertical sync pulse separator. 

The circuit is designed for receivers equipped with tubes or transistors in the de- 

flection and video output stages. 

The control stages in thei.f. amplifier and the tuner have to be equipped with n-p-n 

transistors. The circuit is developed for signals with negative modulation. 


QUICK REFERENCE DATA 


Supply voltage 


Ambient temperature 


Video input voltage (peak-to-peak value) V9-16(p-p) 


Voltage gain of the video amplifier Gy 
A.G.C,. voltage for i.f. part VIG 


A.G.C, voltage for tuner V6-16 
Output voltage range horizontal phase 


detector 
Vertical sync output voltage (positive 


going pulse; peak-to-peak value) V14-16(p-p) 


V2-16 


PACKAGE OUTLINES 


TBA890 : 16-lead DIL; plastic (SOT-38). 
TBA890Q: 16-lead QIL; plastic (SOT-58). 
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TBA890Q 


RATINGS Limiting values inaccordance withthe Absolute Maximum System (IEC 134) 


Supply voltage Vp max. 20 vl) 
Power dissipation Prot max. 700 mW 
Temperatures 
Storage temperature T stg So tO 1125 OC 
Operating amhient temperature eas -25 to +80 °C 
eRe. 23 


—— stabilized (AVp=+5%) 
m— unstabilized (A Vp=+15%o) 


40 50 60 70: Vase BO 


Maximum allowable nominal supply voltage as a function of the maximum ambient 
temperature. 


1) 


Allowed only while receiver is warming up. 
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CHARACTERISTICS 

Supply voltage range Vp See curves on page 83 
The following characteristics are measured in the circuit on p.87 at Tam ph = 25 °C; 
Vp=i12V. 

Video amplifier 

Input resistance R9-16 > 30 kQ 
Input capacitance C9-16 < 3 pF 
Bandwidth (3 dB) B > 5 MHz 
Linearity (m) > 03:9 

Rise time and fall time at the output tr; te < 50 ~=ns 
Voltage gain | Gy typ. 7 dB 
Video input voltage (peak -to -peak value) V9-16(p -p) typ. 2.7 vi) 
D.C. bias video detector voltage Vbias typ. 6 v?) 
Video output voltage (peak-to-peak value) Vj 1j-16(p-p) typ. 6 v2) 
Black level at the output V11-16 typ. 5 v2) 
Available video output current (peakvalue) 1,14 s 30 mA4) 


I.C. processing spreads tAV 11-16 < 420 mv?) 
Temperature drift -AV 11-16 typ. 18 “mV /°C 
Spreads over a.g.c. expansion (entire 
range) tAV 4] -16 < 100 mv6) 
Supply voltage AV 11-16 typ. 0.5 
AVp 


1) Signal with negative going sync.; this value is obtained only when the input signal 
meets the C.C.I.R. standard. 


2) A voltage divider with 5% tolerance resistors is required between pin 9 and sup - 
ply terminal. | | 
3) Only valid if the video signal is in accordance with the C.C.1.R. standard. 


4) The total load on pin 11 must be such that the d.c. output current 1,, = 15 mA. 


5) The spreads of the voltage divider for the bias of the video detector of + 5% is 
included in this figure. 


6) Variation about a nominal condition, the i.f. being fully controlled and the tuner 
uncontrolled. 
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CHARACTERISTICS (continued) 


ee ee ee — 


I.C. processing spreads tAV 11-16 < 420 mv!) 

Temperature drift -AV11-16 typ. 1.7. mV/°C 

Spreads over a.g.c. expansion (entire 

range) tAV 11-16 = 130 mv2) 
Supply voltage AV 11-16 typ. 0.4 
AVp 

Video blanking 
Input voltage (peak-to-peak value) V10-16(p -p) lto5 V 
Input resistance R10-16 typ. ] kO2 
Output voltage during blanking VAG < 500 mV 
Ae GyGs Crreuit 
Range of control voltage i.f. amplifier V 416 1 to 12 v3) 
Range of control voltage tuner V6-16 023 to 12°. v3) 
Signal expansion for full control of 

i.f. amplifier and tuner typ. 0.5 dB 
Current i.f. control point I7 < 20 mA 
Current tuner control point I¢ < 20 mA 
Current i.f. control point for tuner 

take -over I see note 4 
Keying input pulse (peak-to-peak value) V5 -16(p -p) see note 5 
Input resistance Rs -16 typ. 2 k$2 


1) The spreads of the voltage divider for the bias of the video detector of + 5% is in- 
cluded in this figure (pin 9). 


2) Variation about a nominal condition, the i.f. being fully controlled and the tuner 
uncontrolled. | 


3) Positive going at increasing input signal. 


4) This value depends on the ratio between the external impedances on pins 6 and 7, 
With equal impedances the current Of the i.f. control point at tuner take -over will 
be about 16% from its maximum value (minimum control voltage), 


5) Negative going pulse is required. The voltage during scan should be between 1 V 
and 2 V. 
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CHARACTERISTICS (continued) 


Horizontal synchronization circuit 


Sync. separator see note 1 
2) 
Output voltage range of phase detector V9-16 2to10 V 
3) 
Control steepness 50 typ. 2.5 V/us 
Phase deviation between front edge sync. 
pulse and front edge flyback pulse Po typ. 1.5 us 
4 
Variation gg caused by internal spreads tA no typ. 0.3 US 
Output voltage range as a frequency detector V5 _46 4to 8 y>) 
Vertical synchronization circuit 
Output voltage vertical sync. pulse generator ViEAG typ. ll Vv 
Output impedance R14-16 typ. 2 ka 


1) The sync. pulse is sliced about 25% below top sync. level. A sliding bias circuit 
makes the slicing level independent of the signal strength. 


2) Nominal voltage 6 V. 


3) Higher values of this control steepness can be obtained by changing Rg (see cir - 


cuit on page 7). For example Rg = 56 &, So = 5 V/us and Rg = 0, So = 225 V/us. 


4) In addition to this figure + 7% of the retrace time of the sawtooth generated on pin 
3 has to be added to find the total spreads of 9, 


This value of + 7% is obtained only when the tolerance of the capacitor connected 
to pin 3 does not exceed + 10%. 

5) Nominal voltage 6 V. 
The load impedance on pin 2 of the circuit on page 7 is about 50 kQ, 


When a higher impedance is used (tube equipped reactance stage) values from 2V 
to 10 V can be reached. 
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APPLICATION INFORMATION 


+12V 
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TCA640 


CHROMINANCE AMPLIFIER 
FOR SECAM OR PAL/SECAM DECODERS 


‘The ‘1'CA040 is an integrated chrominance amplifier for either a SECAM decoder or a 
double standard PAL/SECAM decoder. 

Switching of the standardis performed internally, controlled by an external applied d.c. 
signal. 

In addition to the chrominance amplifier the circuit also incorporates a 7,8 kHz flip-flop 
and an identification circuit for SECAM. 

For PAL identification the circuit included in the TBA540 should be used. 

Furthermore, the TCA640 incorporates a blanking circuit, a burst gating circuit and a 
colour killer detector. 


QUICK REFERENCE DATA 


Supply voltage V14-9 nom. 12 V 
Supply current 14 nom, 37 mA 


PAL SECAM 
Op em ee 3-5(p-p) 80 400 mV 
Chrominance output signals V 
15-2 (p-p) | 
cake TOs pe alue typ. 9500 2000 mV 
(peak-to-peak value) V1-2 (p-p) yp m 
Burst output (closed a.c.c. loop) 
(peak-to-peak value) V 13-2(p-p) _‘tyP- 
System switching signal VALD typ. 12 
Burst blanking of chrominance signal es 40) 
Chrominance blanking at field 
identification . - _ 
Square-wave output (7,8 kHz) 
(peak-to-peak value) V12-2(p-p) typ. 3 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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TCA640 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) . 


Voltage 
Supply voltage V 14-2 max. 43,2. . 


Power dissipation 


Total power dissipation Prot max. 625 mW 
Temperatures 
Storage temperature T stg ~25 to+125 °C 


Operating ambient temperature Tamb -25to +65 °C )) 


CHARACTERISTICS measured in the circuit on page 6 


: : typ. IZ 
Supply voltage V 14-2 10.2 to 13.2 V 
Required input signals at Vy4_9 = 12 V and Tamp = 25 °C 
Chrominance input signal 

AL 4 to 80 mV 


peak-to-peak value V3-5(p-p) ee 


Automatic chrominance control starting V 16-2 Paks typ. 12 3) 


7 2) to 400 mV 


Flyback pulses for blanking and 
burst/identification lines- keying | See note 4 


Line flyback pulses (positive) 


peak-to-peak value V6-2(p-p) 4,5to 12 V 
Field idenfication pulses (positive) 
peak-to-peak value V7-2(p-p) 4to 12 V 
\ V14-2 V 
System switch signal V4-2 one - 2 Vv 
Colour killer threshold V 16-2 PAL typ. 2,5V°) 


1) When a stabilized power supply of <12 V is applied, Tamb is max. 75 °C. 


2) Start of limiting. 


3) Anegative-going potential provides a 26 dB a.c.c. range. 


4) The line flyback pulses also provide the clock pulses for the flip-flop. 


5) The colour killer is operative above the quoted input voltage. 
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CHARACTERISTICS (continued). 


Obtainable output signals 
Chrominance output signals 


peak-to-peak value V15-2(p-p) | PAL 425 to 575 mV 
V 1-2(p-p) SECAM 1,8to2,3 V 
Phase difference between output pins AY 15-1 PAL 170° to 190° 1) 
Burst signal (peak-to-peak value) V 13-2(p-p) PAL typ. ] 2) 


Identification signal 


peak-to-peak value 111(p-p) SECAM 14to2,4 mA 
Output resistance Rj41-2 2to2,9 k® 


Flip-flop signal 


peak-to-peak value V 12-2(p-p) | 2,9to3,5 V 
Colour killer : V3.9 < 0,5 V 
killed ic 2 10 mA 
V8-2 Vi4-9- V 
unkilled 
Ig < 10 UA 


Bandwidth of chrominance amplifier (-1 dB) 


at a carrier frequency of 4,2 MHz > +1 MHz 
Blanking 
burst rejection PAL > 40 = dB 


rejection identification lines 
with field identification SECAM > 40 dB 


I) Over the a.c.c. control range the phase difference varies less than 2,5°. 


2) The burst is kept constant at 1 V peak-to-peak by automatic gain control. 
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APPLICATION INFORMATION 


chrominance 
output 


flip-flop 
output (8) 


PAL 
+12V burst 


wee 


1,5k0. 
a.c.c oO 
iat 
‘ TCA640 ; 
' 
4 6 7 [sa 
al De eae ee [colour killer 
—_ 0,22 pF 47 pF output 
I 
| aK 
i “system Ot \ | 
2200 switch line fly-back field identification 
amplifier i (H) pulse 
balance 
0 
6800] 2 10uF | OApe i ad 
7 lj i (¥) Ni: N2= 2:1 
BA216 Be 5 6kn 
LF + 12V 
100pF el 
1,60. 1a | 10nF 
ED Va fi 
are * 72647364 
SE chrominance chrominance 
a output input 
Pinning 
1, Chrominance output 9.) Identification integrating 
2. Earth (negative supply) 10.} capacitor (GSECAM) 
3. Chrominance input 11. Identification tank circuit (SECAM) 
4, System switch input 12, Flip-flop output 
5. Chrominance input 13, Burst output (PAL) 
6. Line fly-back pulse input 14. Supply voltage (12 V) 
7. Field identification pulse input 15. Chrominance output 
8. Colour killer output 16, A.C.C. input 
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APPLICATION INFORMATION = (continued) 


The function is quoted against the corresponding pin number 
1. Chrominance output (in conjunction with pin 15) 


A balanced output is available at pins 1 and 15. 

At SECAM reception a limited signal of 2 V peak-to-peak is available, starting from 
an input voltage of 15 mV peak-to-peak. 

At PAL reception the output signal is 500 mV peak-to-peak for a burst signal of 1 V 
peak-to-peak. 

An external d.c. network is required which provides negative feedback to pin 3. The 
same holds for the feedback from pin 15 to pin 5. 

The figures for input and output signals are based ona 100% saturated colour bar signal. 


2. Negative supply (earth) 
3. Chrominance input (in conjunction with pin 5) 


The input signal is derived from a bandpass filter which provides the required "bell" 

shape bandpass for the SECAM signal and a flat bandpass for the PAL signal, 

The input signal can be supplied either in a balanced mode or single ended. Both inputs 
(pins 3and 5) require a d.c. potential of about 2,5 V obtained from a resistive divider 
connected to output pins 1 and 15, The figures for the input signals are based ona 100% 


saturated colour bar signal anda burst-to-chrominance ratio of 1:3 of the input signal (PAL). 


4, System switch input 


Between 7 V and the supply voltage, the gain of the chrominance amplifier is control- 
led by the a.c.c. voltage at pin 16. 

The chrominance amplifier then provides linear amplification required for the PAL signal. 
Between 0 V and 1 V the chrominance amplifier operates as a limiter for the SECAM signal. 


5, Chrominance input (see pin 3) 
6. Line fly-back pulse input (in conjunction with pin 11) 
Positive going pulses provide 
~ blanking of the chrominance signal at the outputs (pins 1 and 15). 


~ burst gating for both PAL and SECAM. 
The carrier signal present during the second half of the back porch of the SECAM 
signal is gated. It provides line identification when the circuit L]C (see circuit on 
page 6) is tuned to 4,25 MHz (at Ci = 470 pF). 


- trigger signal for the flip-flop. 
7. Field identification pulse input (in conjunction with pin 11) 


Like the line fly-back pulses, positive going identification pulses provide blanking 
and burst gating. 

To operate the TCA640 on the identification lines (SECAM)in the field blanking period 
the circuit LjCy (see circuit on page 6) should be tuned to 3.9 MI1z and the capacitor 
Cy, should be increased to 1 nl’. The field fly-back pulse should be shaped so that its 
amplitude exceeds 4 V during the identification lines. 
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APPLICATION INFORMATION (continued) 
8. Colour killer output 


This pin is driven from the collector of an internal switching transistor and requires 
an external load resistor connected to the supply voltage. The killer is operative 
when the a.c.c. voltage exceeds the threshold ,, when the SECAM chrominance 
signal at the input is below the limiting level or when the flip-flop operates in the 
wrong phase. 


9, Identification integrating capacitor (SECAM) 

10. Identification integrating capacitor (GECAM) 

11. Identification detector tank circuit (see pins 6 and 7) 
12. Flip-flop output 


A square wave of 7,8 kHz with an amplitude of 3 V is available at this pin. 
An external load resistor is not required. 


13, Burst output (PAL) 

A 1 V peak-to-peak burst (kept constant by the a.c.c. system) is produced here. 
14, Supply voltage (12 V) | | 

Correct operation occurs within the range 10,2 to 13,2 V. 

The power dissipation must not exceed 625 mW at 65 °C ambient temperature. 
15, Chrominance output (see pin 1) 


16, AC, Cy input 


With the system switch input (pin 4) connected for PAL operation, a negative going 
potential gives a 26 dB range of a.c.c. starting at+ 1,2 V 

During SECAM operation, the voltage at the input should not exceed +0,5 V, other- 
wise the SECAM identification circuit and the colour killer become inoperative. 
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CHROMINANCE DEMODULATOR 
FOR SECAM OR PAL/SECAM DECODERS 


The TCA650 is an integrated synchronous demodulator for both the SECAM and PAL 
chrominance signals. 

Switching of the standard is performed internally, controlled by an external applied 
d.c. sional, 

In addition to the synchronous demodulator, which delivers colour difference signals, 
the circuit also incorporates: 


-~ a PAL matrix, used for adding the delayed and non-delayed signals to obtain separately 
the (R-Y) and (B- Y) components of the chrominance signal. 


- a PAL switch, which reverses the phase of the (R- Y) component of the chrominance 
signal on alternating lines. 


- a SECAM switch, which performs the separation of the Dp and DB components of the 
chrominance signal by switching the delayed and non-delayed signals. 


- a SECAM limiter. 


QUICK REFERENCE DATA 


Supply voltage V14-2 nom. 
Supply current li4 nom, 
PAL 
Chrominance input signals 
(peak-to-peak value) V1-2(p-p)| typ. 50 
V3-2(p-p)] 
System switch input V4.2 typ. 12 
Colour difference output signals 
(peak-to-peak valuc) (R-Y): V 12-2(p-p) typ. 
(B-Y): — V9-2(p-p) typ. 
Reference input signals (PAL) 
eak-to-peak value V6-2(p- 
(p I ) 6-2(p p) | typ. 
V7-2(p-p) | 
Square-wave input 
(peak-to-peak value) V 16-2(p-p) typ. 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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TCA650 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltage 

Supply voltage V 14-2 
Power dissipation 

Total power dissipation Prot 
Temperatures 

Storage temperature U stg 
Operating ambient temperature 2 a 


CHARACTERISTICS measured in the circuit on page 6 
Supply voltage V 14-2 
Required input signals at Vi4-2 = 12 V and T,,,p = 29 "6 


Chrominance input signal 


peak-to-peak value Vj1-2(p-p) | PAL 
V3-2(p-p) {| SECAM 
Z 1-9I \ 
Input impedance [21 
——_—e |Z3-2] 
PAL matrix 
Gain from both inputs to pin 13 
Gain from both inputs to pin 15 
Gain difference from line-to-line 
Phase errors from line-to-line in the 
(R-Y) output for zero error inthe (B- Y) output 
Output impedance [213-2 | 
|Z 15-21 
SECAM permutator 
Diaphotie 
Output signal (peak-to-peak value) V 13-2 (p-p) | 
15-2(p-p) J 
Output impedance |2 13-2! | 
|Z 15-2 | 


max. 13,320 “NV 
max. 510 mW 


-25to +125 °C 
-25to +65 “Ch 


typ. IZ eV 
10,2 to 13,2 V 


35 to 75 mV 
150 to 400 mV 


b3s2 t0°2,6- ‘k6) 


230°10050 
2,6 to 3,6 
<  .% 
2 2,5° 
< 100) 2 
< ~46 dB 


1,67) to2,2 V 


= 100) Q2 


1) When a stabilized power supply of = 12 V is applied, Tampb is max. 75 aC, 


2) At an input voltage of 0,15 V; at an input voltage > 0,2 V the figure is 1,7 V. 
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CHARACTERISTICS (continued) 
Demodulator 


Chrominance input signal amplitude 


PAL: (B-Y): peak-to-peak value V9-2(p-p) typ. 0,22. ¥ 
(R- Y); peak-to-peak value V11-2(p-p) typ. 0,28 V 
7 
SECAM: peak-to-peak value V'9-2(p-p) | 1,5to3 V 
V11-2(p-p) | 
Let 
Input impedance [25-9 | | > 1 kQ 
IZi1-21 J 
Reference input signal amplitude 
PAL: peak-to-peak value V'6-2(p-p) | 0.5°t6 1,5. V 
V7-2(p-p) | 
7 
SECAM: peak-to-peak value V'5-2(p-p) | 0,184) to1,5 V 
V8-2(p-p) | 
Pp-Pp 
Input impedance 25 =2\° 2772 | 0,75 to 1,25  kO 
IZ6-2li |Z-al 
Colour difference output signal 
(R-Y); peak-to-peak value Vv 12-2(p-p) 0,99to 1,21 V2) 
(B-Y); peak-to-peak value V 10-2(p-p) 1,32 to 1,62 V 2) 
Output impedance | i 10-2! | 2,4t0 4,2 kO 
IZy2-21 | 
Diaphotie at SECAM operation 
Diaphotie of the total circuit at frequencics 
corresponding to saturated green 
DR = 4,72 MHz and Dp = 4,04 MHz a -~40 dB 
Square wave input — 
peak-to-peak value V 16-2(p-p) 26355. V — 
Input impedance |Z 16- 2| 3,8  kQ — 
System switch input 3) 
PAL: 7toVy49 V 
SECAM: | Otol V 


1) Limiting starts at the quoted value. 


2) The peak-to-peak clipping level for PAL is about 4,7 V for (B-Y) and 3 V for (R-Y). 
The discriminator characteristic allows a maximum peak-to-peak output signal of 
3,6 V for (B-Y) and 2, 4 V for (R-Y) (SECAM). 


3) The switching signal is applied to pin 4 via a resistor of 2,7 k62 (10%). 
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APPLICATION INFORMATION 


22 pF 27k 
1InF 
black level demodulated signal outputs 
ka 
+12V R-Y B-Y 
4,7kQ 4,7 
ONE nF [a 
68 pF 68 pF 
TE +12V I rire 
amplitude ‘ 
setting 


Lae | * 
Ho 4.7 nF 
a 
9 


TCA650 


22 pF 
1 2 3 4 5 
‘f 


black level 
setting 


1InF 1InF 20 | 22nF 10nF 10nF 4,25MHz 
(B-Y) 
| | | | i; amplitude 
setting 
undelayed signal delayed signal system “” R-Y B-Y 
input input switch apres cereal 
PAL reference input 
signals 7264735.1 
Pinning 
1, Chrominance input 9. Chrominance (B-Y), Dp input 
2. Earth (negative supply) 10. Colour difference (B-Y) output 
3, Chrominance input 11, Chrominance (R-Y), DR input 
4, System switch input 12. Colour difference (R-Y) output 
5. Reference (R-Y) input SECAM 13. Chrominance (R-Y), Dp output 
6, Reference (R-Y) input PAL 14, Supply voltage (12 V) 
7. Reference (B-Y) input PAL 15, Chrominance (B-Y) , Dp output 
8. Reference (B-Y) input SECAM 16. Square wave input 
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APPLICATION INFORMATION = (continued) 
The function is quoted against the corresponding pin number 
1. Chrominance input 


The blanked composite chrominance signal from pin 1 of the TCA640 is applied to 
this input via a resistive divider. 


Nevative supply (earth) 


3. Chrominance input 


The blanked composite chrominance signal from pin 15 of the TCA640 is applicd to 
this input via a delay-line, which has a delay time of 64 us. 


4, System switch input 


The control voltage for switching the standard is applied to this input via a resistor 
of 2,7 k&2 (+ 10%). A decoupling capacitor of at least 10 nlf is recommended. Between 
7 V and the supply voltage the circuit operates in the PAL mode, whereas between 
OV and 1 V the mode SECAM is selected. 

5. Reference input for the (R- Y) demodulator 
The SECAM reference signal is applied to this pin. The reference signal is obtained 
from pin 11 via a tank circuit. The tank circuit is tuned such that the level at the 
(R-Y) output (pin 12) during black (f, = 4,4 MHz) equals the level during blanking (no 
signal), The output voltage amplitude at pin 12 can be adjusted by damping the tank 
circuit. | | 


6. Reference input for the (R- Y) demodulator 

A PAL reference signal having (R-Y) phase is applicd to this pin. 
7. Reference input for the (B- Y) demodulator 

A PAL reference signal having (B-Y) phase is applied to this pin. 
8. Reference inputfor the (B-Y) demodulator 


The SECAM reference signal is applied to this pin. The reference signal is obtained 
from pin 15 via a tank circuit. The tank circuit is tuned such that the level at the 
(B-Y) output (pin 10) during black (fg = 4, 25 Mliz) equals the level during blanking (no 
signal). The output voltage amplitude at pin 10 can be adjusted by damping the tank 
circuit. 


9, Chrominance input to the (B-Y), Dp demodulator 
The output signal of pin 15 is applied via a coupling capacitor of 4,7 nb, 
10. Output of the (B- Y) demodulator 


The output signal of the balance demodulator contains an r.f. ripple of twice the 
chrominance frequency to be filtered by a 7 filter. At SECAM the required de- 
emphasis circuit should be applied. 


11. Chrominance input to the (R-Y), DR demodulator 


The output signal of pin 13 is applied via a coupling capacitor of 4,7 nb. 
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APPLICATION INFORMATION = (continued) 


12. 


i 


14. 


16. 


Output of the (R- Y) demodulator 
See pin 10. 
Chrominance (R-Y), DR output 


The (R-Y) component of the chrominance signal (DR component at SECAM) is present 
at this pin. | 

The signal is applied to the input of the (R-Y) demodulator (pin 11) and to the tank 
circuit for the SECAM reference signal. 

The emitter follower output should be loaded with a 2,7 k82 resistor to obtain an 
output impedance of <100 &2. 


Supply voltage (12 V) 


Correct operation occurs within the range 10,2 to 13,2 V. 
The power dissipation must not exceed 510 mW at 65 °C ambient temperature. 


. Chrominance (B-Y), Dp output 


The (B- Y) component of the chrominance signal (Dg component at SECAM) is present 
at this pin. 

The signal is applied to the input of the (B- Y) demodulator (pin 9) and to the tank 
circuit for the SECAM reference signal. 

The emitter follower output should be loaded with a 2,7 k&2 resistor to obtain an 
output impedance of <100 2. 


Square wave input 


A square wave with an amplitude of 3 V drives the PAL switch or the SECAM 
permutator. 
The square wave is available at pin 12 of the TCA640. 
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CONTRAST, SATURATION AND BRIGHTNESS 


CONTROL CIRCUIT FOR COLOUR DIFFERENCE AND 
LUMINANCE SIGNALS 


‘The TCA 66U0b 1s an integrated circuit performing the control functions of contrast, satu- 
ration and brightness in colour television receivers. 

Contrast is controlled by three tracking electronic potentiometers; one for the luminance 
signal and the other two for the (R-Y) and (B-Y) colour difference signals. 

In addition two tracking electronic potentiometers provide the saturation control of the 


colour difference signals. 
Brightness is controlled by varying the black level of the luminance signal at the output. 


An inverting amplifier is also included for matrixing the (G- Y) signal from the (R- Y) and 
(B-Y) colour difference signals. . 


QUICK REFERENCE DATA 


Supply voltage V 13-4 nom 
Supply current F3 nom. 
Luminance input current 
(black-to-white positive video signal) 116 typ. 
Luminance output voltage 
(black-to-white positive video signal; 
peak-to-peak value) ~ Vy-4(p-p) _ typ. 3 v4 
Black level (nominal value) Vi-4 typ. Ae 
Brightness control 
(around nominal black level) Vie +i to -2 V 
Gain of the (R-Y) and (B- Y) amplifier typ. i) dp 4 2) 
Gain of the (G- Y) amplifier typ. 1 — 
Contrast control range +3 to -20 dB 3) —— 
Saturation control range +6 to -20 dB 3) 


1) At nominal contrast setting (max. contrast —3 dB) 


2) At nominal saturation control setting (max. saturation -6 dB) 
3) Nominal contrast and nominal saturation are specified as 0 dB. 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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CIRCUIT DIAGRAM 
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CIRCUIT DIAGRAM (continued) 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltage 

Supply voltage Vi3ed 
Power dissipation 

Total power dissipation Prot 
Temperatures 

Storage temperature T stg 
Operating ambient temperature Tamb 
CHARACTERISTICS measured in the circuit on page 7 

Supply voltage Vip3o4 


Required input signals at V13-4 = 12 V and Tampb = 25 OC 


Luminance input current 


black-to-white positive video signal 116 
Input impedance at 1j6 = 1 mA IZ 16-4| 
Input impedance variation for an 

input current variation Alj6 =+0,5 mA |AZ 16-4] 
Colour difference input voltage 

(R-Y); peak-to-peak value V9-4(p-p) 

(B-Y); peak-to-peak value V8-4(p-p) 
Input voltage variation before clipping 

AV g. 

of the output voltage occurs | Ved 
Input impedance 2-3-4] \ 
—r_rr IZo-4| | 
Blanking pulse (peak value) V3-4M 
Black level reinsertion pulse (peak value) V3-4M 
Black level clamp pulse (peak value) V2-4M 
Luminance output voltage at nominal contrast 

black-to-white positive video signal; 

peak-to-peak value V1-4(p-p) 


max. 13,2 V 


600 mW 


max. 


~25 to +125 °C 
-25to +65 °C J) 


typ. 12 V 
10,2 to 13,2 V 


typ. 0,7 mA 
Oto2,5 mA 
60 to 90 
#25 92 
< 0,7 V 
x 0,9 V 
typ. 0,8 V 


3,5 to 6,5 kQ 


-1,5to -10 V 
+2 to +12 V2) 
+1lto+12 V 


2 to 4 V3) 


1) When a stabilized power supply of = 12 Vis applied, T,mp is max. 75 °C. 
2) During scan V3-4 must be kept lower than 0,7 V (positive and negative) to avoid 


blanking of the luminance signal. 
3) Nominal contrast is specified as maximum contrast —3 dB. 
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CHARACTERISTICS (continued) 
Black level at nominal brightness setting Vid typ. 4,2 V 1) 


Black level variation with brightness 


setting AV ]-4 A tOos Za 
Contrast control voltage range Veo See graph on page 6 


Black level variation 

with contrast control AV\-4 z 40 mV 2) 
Black level variation 

with video contents AV\-4 < 20> “tiv: 3) 
Variation between video black level 


and reinserted black level 


at ATamb = 25 °C and AV 13-4 + 10% Vi-a < 490) “an. 
Blanking level with respect to 
nominal brightness Vi-4 =0,6 to--1,2° V 
Bandwidth (-3 dB) of luminance signal B = 6 MIiz 
Colour difference output signal for 
nominal contrast and saturation 4) 5) 
(R-Y); peak-to-peak value Vig-4(p-p) _tYP. 1,25 v ®) 
(B-Y); peak-to-peak value | Va_4 (p-p) typ. 1,6 V 0) 
D.C. output level via | typ. Galle 
ieee Viged. J 
Output level variation 
with contrast and saturation control AV7-4 | < 5900 mV _ 
AV10-4 J = 
Permissible d.c. load impedance ~ 27-4 | | = 4. kG2 — 
Fare Seat gee Re eee IZi9-4| J 
Saturation control voltage range V6-4 See graph on page 6 
Saturation control at V6.4 < 0,5 V < -50 dB 
Bandwidth (-3 dB) of colour difference signal B > 2,5 MHz 


') Nominal brightness setting V} 4-4 = 5,7 V. 

2) Only valid if the input current does not cxceed 0,5 mA during black. 
3) For a.c. coupling only. 

4) Nominal contrast is specified as maximum contrast —3 dB. 

5) Nominal saturation is specified as maximum saturation —6 dB. 

6) This value is obtained at the specified maximum input voltage. 
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CHARACTERISTICS (continued) 
(G-Y) amplifier 


input voltage (peak-to-peak value) V11-4(p-p) < 1 V 
output voltage (peak-to-peak value) V 12-2(p-p) = 1 V 
voltage gain G11-12 = 10s Oeo dB 
Tracking during contrast and saturation control 
at a contrast decrease of 20 dB 
change of the ratio pe a +1 dB 
change of the ratio (B me Oto 4 dB 
at a saturation decrease of 20 dB 
change of the ratio ae < pol ee 6 
7 (B-Y) 
Cross coupling 
luminance signal to colour difference signal = ~40 dB 
(B-Y) signal to (R-Y) signal < -~30 dB 
colour difference signal to luminance signal < -40 dB 


7267870 
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Contrast control of luminance amplifier 
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APPLICATION INFORMATION 


TCA660B 


brightness control G-Y R-Y R-Y 
1,8kQ 3,3kn ko output output input 
+12V 
a7Ka} 
+12V + 4 4 + 
10 pF oO 22 pF 
15kO. 4,7 6,8 
ia i ee roKa| | ee 
luminance + 0,68 pF 
input 
ue 1004 a ae 
1 10 9 
| Kn 
7 8 
luminance y y, aaa 
output 1 T 
: 01 22uF 
4.7kO HM 
blanking 0,1 pF HF ; Hl ul 
_|\ pulse 
2,2 Z 
black level 2,7kQ kQ 1,2k0 B-Y B-Y 
clamp pulse +12V N input output 
contrast control 
2,2 
2,2k0 kn 18kQ 
+42V 
saturation control 7266736 
Pinning 
1. Luminance signal output 9, (R-Y) signal input 
2. Black level clamp pulse input 10, (R-Y) signal output 
3, Blanking pulse input 11. (G-Y) signal input 
4, Earth (negative supply) 12. (G-Y) signal output 
5. Contrast control input 13, Supply voltage (12 V) 
6. Saturation control input 14, Brightness control input 
7. (B-Y) signal output 15. Black level clamp capacitor 
8. (B-Y) signal input 16, Luminance signal input 


November 1976 


111 


TCA660B 


APPLICATION INFORMATION = (continued) 


The function is quoted against the corresponding pin number 


Le 


6, 


Luminance signal output 


A positive video signal of 3 V peak-to-peakis available atnominal contrast setting. 
The black level is clamped internally on the back porch. 

By means of the brightness contro] the black level can be varied between 2,2 V and 
5,2 V. The blanking level of the output signal will assume a value of 3,0 to 3,4 V. 


Black level clamp pulse input 


A. positive pulse with a peak value between +1 V and +12 V will clamp the black level 
of the video signal to a nominal level of 4,2 V. The pulse may only be present during 
the back porch and should have a duration of about 3 us. 


Blanking pulse input 

Two modes operation can be selected by the choice of the amplitude ofthe pulse applied: 
~ blanking 

- black level reinsertion 


Blanking of the luminance output signal is obtained when the peak value of the pulse 
ranges from -1,5 to -10 V. An artificial black level of nominally + 4,2 Vis inserted 
in the luminance output signal during the blanking period when the peak value of the 
pulse ranges from +2 to4+ 12 V, 

During scan the amplitude at pin 3 should remain between +0,7 V and -0,7 V to 
avoid blanking. 


Negative supply (earth) 

Contrast control input 

The contrast curve is given on page 4, To avoid damaging of the circuit by flash- 
over pulses, picked-up by the leads, it is recommended that a capacitor of 

100 nF be connected between this pin and earth. 


Saturation control input 


The control curve is given on page 4. To avoid damaging of the circuit by flash- 
over pulses, picked-up by the leads, it is recommended that a capacitor of 
100 nF be connected between this pin and earth. 


(B- Y) signal output 


The amplitude of this signal is controlled by the contrast setting and the saturation 
setting simultaneously. At nominal contrast and nominal saturation setting an ampli- 
tude of 1,6 V peak-to-peak is obtained at an input amplitude of 0,9 V peak-to-peak. 
The average level is typically 6,1 V. 


(B-Y) signal input 

The signal has to be a.c, coupled to the input. 

To cope with the variation of picture contents an input voltage margin of +0,8 V is 
provided, whereas the input signal has a typical value of + 0, 45 V for a saturated 
colour bar signal. 
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APPLICATION INFORMATION — (continued) 


9. (R-Y) signal input 
The signal has to be a.c. coupled to the input. 
To cope with the variation of picture contents an input voltage margin of 0,8 V is 
provided, whereas the input signal has a typical value of 0,35 V for a saturated 
colour bar input. 


10. (R-Y) signal output 


The amplitude of this signal is controlled by the contrast setting and saturation set- 
ting simultaneously. At nominal contrast and nominal saturation setting an amplitude 
of 1, 25 V peak-to-peak is obtained at an input amplitude of 0,7 V peak to peak. 

The average level is typically 6,1 V. 


ll. (G-Y) signal input 


The (G- Y) signal is obtained by matrixing a part of the (R-Y) and (B-Y) signals in a 
resistor network, The input may range from 1to 6.5 V. 

An average level of typical 5, 9 V is required to produce an average output level of 6, 1V. 
The gain of the inverter stage is typically l. 


12. (G-Y) signal output 
An inverted signal with an amplitude of maximum 1 V peak-to-peak is available at this pin. 
13, Supply voltage (12 V) 


Correct operation occurs within the range 10,2 to 13,2 V. 
The power dissipation must not exceed 600 mW at 65 °C ambient temperature. 


14, Brightness control input 


The black level of the luminance output signal tracks the potential applicd to this pin. 

A typical value for setting the brightness control is 5,7 V, for which a black level of 
4,2 V is obtained. 

It is recommended that a capacitor of at least 10 pF be connected between this pin and earth. 


15. Black level clamp capacitor 


The level of the back porch of the luminance output signal is stored in an external 
capacitor of about 0,68 YF; the latter to be connected between pins 14 and 15. 


16, Luminance signal input 


A positive luminance signal of 0,7 mA peak-to-peak between black and white level 
drives the luminance amplifier. 

A black level of about 0,3 mA is recommended.for a.c. coupling a bias resistor 
to the supply line is required to bias the amplifier properly. 

The resistance depends onthe signal amplitude e.g.: 15 k©2 is recommended for a 
input signal of 0,7 mA peak-to-peak. 
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DOUBLE BALANCED MODULATOR/DEMODULATOR 


The TDA0820T is a monolithic integrated circuit for use at frequencies up to 650 MHz. 
Typical applications are: 


modulator 

— mixer 

— switch/chopper 

— a.m. synchronous demodulator 
— f.m. quadrature demodulator 
— phase comparator 

— differential amplifier 


The circuit is arranged to offer very flexible circuit design possibilities. The excellent matching and 
temperature tracking of the transistors in the circuit allow the use of circuit techniques which are not 
available when using discrete devices. 


as 
sotom wep tees tapos 


20 TR3 TR7 O 6 
10 O7 — 
130 TRG TR8 O 9 = 
D1 D2 
1 R2 R3 R4 
150.0 1500 1500 1500 
14.0 O 8 
== ee 7270904 


Fig. 1 Circuit diagram. 


PACKAGE OUTLINE 
14-lead mini-pack; plastic (SO-14; SOT-108A). 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range V10-8; V10-14; V12-8; V19-14 Oto 13,2 V 


Voltages (each transistor) 


Collector-substrate voltage (open base) 


and emitter) Vcso max. 15 V 
Collector-base voltage (open emitter) VCBO max. 12 V 
Collector-emitter voltage (open base) VCEO max. 10 V 
Emitter-base voltage (open collector) VEBO max. 5 V 


Currents (each transistor) 
Emitter current Ip max. 10 mA 


Base current Ip max. 10 mA 


Total power dissipation when 


mounted on a printed-circuit board Prot max. 250 mW 
Storage temperature T stg 55 to+ 125 9C 
Operating ambient temperature Tamb Oto+70 IC 


THERMAL RESISTANCE 
From junction to ambient Rth j-a = 220 «/W 


CHARACTERISTICS 
V10-8 = V10-14 = V12-8 = V12-14 = 12 V; Tamb = 25 OC; measured in Fig. 2 


typ. 2,5 mA 
Supply current lwo t+ l12 < peek 
Input signals 
carrier signal (r.m.s. value) V3-4(rms): V5-4(rms) < 100 mV 
ee video signal; negative modulated 
(peak-to-peak value) V6-2(p-p) < 1,4 V 
awn Output signal at top sync over 75 Q 
(peak-to-peak value) V 10-12(p-p) a 22 mV 
Carrier suppression in balanced condition V10-12 = 38 dB 
Differential phase — 6° 
Differential gain < 15 % 
Distortion of video signal < —38 dB 
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+ 
4,7 
kQ 
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TDA0820 
B20pF?) 
10nF 
carrier Coraline 
f =600MHz guanella 
R,;=500 video transformer Ri 
(V) Ri= 750, 
750 
72709954 S 


(1) L = air coil; 3 turns; ¢3 mm. 
(2) U.H.F. decoupling capacitor 2212 669 98003. 


Fig. 2 Test circuit. 
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SIGNAL-SOURCES SWITCH 


The TDA1029 is a dual operational amplifier (connected as an impedance converter) each amplifier 
having 4 mutually switchable inputs which are protected by clamping diodes. The input currents are _ 
independent of switch position and the outputs are short-circuit protected. 


The device is intended as an electronic two-channel signal-source switch in a.f. amplifiers. 


QUICK REFERENCE DATA 


Supply voltage range (pin 14) Vp 6 to 23 V 


Operating ambient temperature Tamb 30 to +80 °C 
Supply voltage (pin 14) | Vp typ. 20 V 
Current consumption 14 typ. 3,5 mA. E 
Maximum input signal handling (r.m.s. value) | Vi(rms) typ. 6 AG 
Voltage gain Gy typ. t fe 
Total harmonic distortion dtot typ. 0,01 %. 
Crosstalk a typ. 70 dB 
Signal-to-noise ratio : S/N typ. 120 dB 
PACKAGE OUTLINE 


16-lead DIL; plastic (SOT-38). 
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signal sources & 


Rg = 47 kt (8x) i 


C,=0,1 uF (8x) 


signal inputs 


SWITCH I 


CIRCUIT 
SUPPLY 
VOLTAGE 


SWITCH 


CONTROL 


— 9 1] 12 13 14 16 

os signal signal 

eee output output 

— if aoe: 3 . q 
Py O 0 O O— Vp a lea 
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7 ‘7 


7 ‘f 
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Fig. 1 Block diagram. 
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Signal-sources switch 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 14) 
input voltage (pins 1 to 8) 


Switch control voltage (pins 11, 12 and 13) 
Input current 

Switch control current 

Total power dissipation 

Storage temperature 


Onerating ambient temperature 


CHARACTERISTICS 
Vp = 20 V; Tamb = 25 OC; unless otherwise specified 
Current consumption 
without load; lg = 145 =0 
Supply voltage range (pin 14) 


Signal inputs 


Input offset voltage 
of switched-on inputs 
Rg S1kQ 


Input offset current 
of switched-on inputs 


Input offset current 
of a switched-on input with respect to a 
non-switched-on input of a channel 


Input bias current 
independent of switch position 


Capacitance between adjacent inputs 
D.C. input voltage range 
Supply voltage rejection ratio; Rg < 10 k& 


Equivalent input noise voltage 
Rs = 0; f = 20 Hz to 20 kHz (r.m.s. value) 


Equivalent input noise current 
f = 20 Hz to 20 kHz (r.m.s. value) 


Crosstalk between a switched-on input 
and a non-switched-on input; 
measured at the output at Rg = 1 kQ; f = 1 kHz 


Vp 
Vv 
—V| 


114 
Vp 


V| 
SVRR 


Vinirms) 


In(rms) 


TDA1029 


max. 23 
max Vp 
max 0,5 
0 to 23 

max. 20 
max. 50 
max. 800 
—55 to + 150 
—30 to +80 
; 3,5 
YP. 2to5 
6 to 23 

typ. Z 
< 10 
typ. 20 
< 200 
typ. 20 
x 200 
typ. 250 
< 950 
typ. 0,5 
3 to 19 

typ. 100 
typ. 3,5 
typ. 0,05 
typ. 100 


mA 
mA 


dB 
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TDA1029 


CHARACTERISTICS (continued) 
Signal amplifier 


Voltage gain of a switched-on input 2 
at lg =145=0;RL = Gy typ. 1 
Current gain of a switched-on amplifier Gj typ. 105 


Signal outputs 


Output resistance (pins 9 and 15) Ro typ. 400 Q 
Output current capability at Vp = 6 to 23 V +lg;+145 _ typ. 5 mA 
Frequency limit of the output voltage 

Vi(p-p) =1V; Rg =1kQ; Ry = 10 MQ; Cy = 10 pF f typ. 1,3 MHz 
Slew rate (unity gain); AVg.16/At; AV745.16/At 

Ri = 10 MQ; Cy = 10 pF S typ. 2 V/us 
Bias voltage 

typ. 11 V* 

D.C. output voltage | V10-16 10.210 11,8 V 
Output resistance R10-16 typ. 8,2 kQ 


Switch control 


switched-on interconnected contro! voltages 
mp pins V11-16 V 12-16 V 13-16 

1-1, W-7 H H H 
1-2, (1-2 H H L 
1-3, 11-3 H L H 
1-4, 11-4 L H H 
1-4, 11-4 L L H 
1-4, II-4 L H L 
1-4, 1-4 L L L 
1-3, II-3 H L L 


In the case of offset control, an internal blocking circuit of the switch control ensures that not more 
than one input will be switched on at a time. In that case safe switching-through is obtained at 
Vs_ S1,5 V. 


Control inputs (pins 11, 12 and 13) 
Required voltage 


HIGH VSH > 3,3 V ** 

LOW VSL < 2,1 V 
Input current 

HIGH (leakage current Isy = 1 pA 

LOW (control current) —Is- < 250 wA 


* 


V 10-16 is typically 0,5°V44.16 + 1,5°VB_. 
** Or control inputs open (R1412,13—16 > 33 MQ). 
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Signal-sources switch 


APPLICATION INFORMATION 


Vp = 20 V; Tamb = 25 OC; measured in Fig. 1; Rg = 47 kQ; Cj = 0,1 UF; Rpigs = 470 kQ; Ry = 4,7 kQ; 


C, = 100 pF (unless otherwise specified) 
Voltage gain 


Output voltage variation when switching 
the inputs 


Total harmonic distortion 
over most of signal range (see Fig. 4) 
Vj; =5V;f=1 kHz 
V; =5 V; f = 20 Hz to 20 kHz 
Output signal handling 
dtot = 0,1%; f = 1 kHz (r.m.s. value) 


Noise output voltage (unweighted) 

f = 20 Hz to 20 kHz (r.m.s. value) 
Noise output voltage (weighted) 

f = 20 Hz to 20 kHz (in accordance with DIN 45405) 
Amplitude response 

V; =5V; f = 20 Hz to 20 kHz; Cj = 0,22 pF 


Crosstalk between a switched-on input 
and a non-switched-on input; 
measured at the output at f = 1 kHz 


Crosstalk between switched-on inputs 
and the outputs of the other channels 


* 


The lower cut-off frequency depends on values of Rpjas and Cj. 
** Depends on external circuitry and Rs. The value will be fixed mostly by capacitive crosstalk of the 
external components. 


Gy 


AVg9.16; | 
AV 15-16 | 


dtot 
dtot 
dtot 


Vo(rms) 


Via(rms) 
Vi 


AVg.16: | 
AV15-16 | 


typ. 


typ. 


typ. 


typ. 


typ. 
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10 
100 
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0,03 
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dB 


mV 
mV 


dB x% 
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Fig. 2 Equivalent input noise current. 
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Fig. 3 Equivalent input noise voltage. 
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Fig. 4 Total harmonic distortion as a function of r.m.s. output voltage. 
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Fig. 5 Output voltage as a function of supply voltage. 
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Signal-sources switch TDA1029 


APPLICATION NOTES 
Input protection circuit and indication 


Vp 
TDA1029 
lt) max 
V,O a ...° 
Ld 
@ 
O—1{_ FF O 
O 
O | 
| 
rx 
SWITCH 
CONTROL 


Y 7275943.1 
Fig. 7 Circuit diagram showing input protection and indication. 


Unused signal inputs | 


Any unused inputs must be connected to a d.c. (bias) voltage, which is within the d.c. input voltage 
range; e.g. unused inputs can be connected directly to pin 10. 


Circuits with standby operation 


The control inputs (pins 11, 12 and 13) are high-ohmic at Voy < 20 V (Igy < 1 WA), as well as, when 
the supply voltage (pin 14) is switched off. 
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TDA1029 


+20V dic. 
0,22 uF 14 
1, at 8x) 10 
(8x 470 kQ i 
pin connected to OV 
RADIO 0,22 uF HH | " or LOW level: 
input L (Que none = radio 
N 12 13 = pick-up 
4 12 = tape 1 
input R 


13 11 = tape 2 
TAPE 1 
(4x) (4x) 
5,6 k&Q 39 pF Td 
{ 
2 


15 L L 
7 


aa 
Pie 
Ae : | TDA1029 OUTPUT 
R — 
820 { : 
820 
all ik TAPE 2 Ed R 
3 | 
ae 
et | 
eae 
Bea 


‘7 
PREAMPLIFIER | 7 7 
(with RIAA equalization) 


1M&Q2 


7 7284050.1A 


Fig. 8 TDA1029 connected as a four input stereo source selector. 
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Signal-sources switch TDA1029 


+20V d.c. 


0,22 uF 


a (8x) 
e (8x) 


pin connected to OV 


RADIO 0,22 uF or LOW level : 
input L —— none = radio 
N 13 = pick-up 
12 = tape 1 


11 = tape 2 


TDA1029 
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NO N Ww on So 
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PREAMPLIFIER 
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4 ae LINE 
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Eo 
my ra 
‘ 7284042.1A 
Fig. 9 TDA1029 and TDA1028 connected as a 8 16 
five input stereo source selector with monitor- . 
ing facilities. OV or LOW = monitor on 
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TDA1029 


0,47 pF 
input 
HOS left 
33nF] 0,15 uF output 


e TDA1029 
0,47 h 


= 
right 033uF 0,15uF 2 el 
inp ut 
(Re = 4002) igh 
0,15 right 
Vp 
cea +20V) 
27kQ : Th 
| cel ee ee Renee 
‘7 
8 


3 
ca 
7 
6,8 6, 
KQ il i Ko BIAS SWITCH 
VOLTAGE CONTROL 


O O 
on | off on | off 
‘Lo ‘fo 


rumble subsonic 
filter filter 7284185 


27 kX 27kQ i 
| 
Seacad 


mute 


Fig. 10 TDA1029 connected as a third-order active high-pass filter with Butterworth response and 
component values chosen according to the method proposed by Fjallbrant. It is a four-function 
circuit which can select mute, rumble filter, subsonic filter and linear response. 


Switch control 


function : V12-16 V 13-16 


linear 


subsonic filter ‘on’ 
rumble filter ‘on’ 
mute ‘on’ 
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Fig. 11 Frequency response curves for the circuit of Fig. 10. 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples TDA1082 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


EAST-WEST CORRECTION DRIVER CIRCUIT 


The TDA1082 is a monolithic integrated circuit driving east-west correction of colour tubes in television 
receivers. The circuit can be used for class-A and class-D operation and incorporates the following 
functions: 

@ differential input amplifier 

squaring stage 

differential output amplifier with driver stage 

protection stage with threshold 

switching off the correction during flyback 

voltage stabilizer 


QUICK REFERENCE DATA 


Supply voltage (pin 1) Vp typ. 12 V 
Current consumption Ip. typ. 17 mA 
Total power dissipation Prot max. 600 mW 
Operating ambient temperature range Tamb —20 to +70 °C 
Collector voltage drift external transistor AVc typ. 0,7 V 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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VOLTAGE 
STABILIZER 
100 
DIFFERENTIAL nF 
15 


OUTPUT 
AMPLIFIER 
AND DRIVER 


PROTECTION 
STAGE 


TDA1082 


DIFFERENTIAL 
AMPLIFIER 


amplitude 


100 pF 


DIFFERENTIAL 
INPUT 
AMPLIFIER 


SQUARING 
STAGE 


+12V 
width 
P| 
10kQ 10kQ 7287365 


Fig. 1 Block diagram with external components (class-A operation). Also used as test circuit. 
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East-west correction driver circuit | TDA1082 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 1) Vp max. 16 V 
Output current (pin 15) —lo max. 50 mA 
Total power dissipation Prot max. 600 mW 
Storage temperature range T stg —25 to +150 °C 
Operating ambient temperature range Tamb -~20 to +70 °C 
Voltages 

with respect to ground (pin 2) min. -max. 
Pins 1,5, 7, 8, 9, 12, 13 and 16 | 0 16 V 
Pins 3 and 4 | 0 —~ V 
Pins 10, 11 and 15 0 5 V 
Currents 
Pins 3, 4 and 6 | = 858 mA 
Pin 14 0 1,5 mA 
Pins 15 and 16 (—!45 and +146) | 0 50 mA 


CHARACTERISTICS 


Vp = 12 V (range 10,5 to 14 V); Tamb = 25; measured 
in circuit Fig. 1 with colour tube A66-500X; unless 
otherwise specified 


DEVELOPMENT SAMPLE DATA 


Supply 

Voltage range Vp 105 to 14V 
Voltage peak value Vem max. 15 V 
Current range Ip 11. to 30 mA 
Current typical value Ip typ. 17 mA 


Sawtooth signal (pin 10 or 11) 


Input voltage d.c. value Vj typ. 2,5 V 

. typ 56 kQ 
| t t j 
nput resistance Rj c 70 kQ 
Correcting signals (pin 13) | 
Input voltage d.c. value | V413 typ. 06 V 
Input current 143 typ. 0,5 mA 


Flyback keying (pin 3) 
Input current range Ig 0,05 to 5 mA 
Peak value, d = 5% I3 typ. 20 mA 


Threshold (pin 14) 


Input voltage at 144 = 200 uA 
for switching off the driver stage 


V; typ. 8 V 
: 7,2 to 88 V 
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TDA1082 


Output stage (pin 6) 


Generator current lg 


Flyback differential amplifier (pin 5) 
D.C. value output voltage V5 
Output resistance R5 


Squaring stage (pin 7) 


D.C. value output voltage V7 
Peak to peak value output voltage V7(p-p) 
Output resistance R7 


Correction trapezoidal deformation (pins 9 and 12) 
D.C. voltage V9 12 
Output resistance Rg 12 


Driver output (pin 15) 
Output current —l45 


Drift of d.c. collector voltage 


Of external transistor in closed loop 
Tamb = 15 to 70 °C; Veg = 8 V AVc 
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DEVELOPMENT SAMPLE DATA 


33nF 4702 47kQ 


output 


TDA1082 


10 trapeze # BY 206 
: g 
+12V 
[10K 60V 
width 5kQ ate 2,2k2 
10kQ2 = 
68nF g2kQ 


width = f (lheam) >—| Es 


ne 7287364 


Fig. 2 Application circuit E-W-correction (class-D operation). 
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TDA1512 


12 TO 20 W HI-FI AUDIO POWER AMPLIFIER 


The TDA1512 ts a monolithic integrated hi-fi audio power amplifier designed for asymmetrical power 
supplies for mains-fed apparatus. 
Special features are: 


QUICK REFERENCE DATA 


Thermal protection 

Low intermodulation distortion 

Low transient intermodulation distortion 
Built-in output current limiter 

Low input offset voltage 

Output stage with low cross-over distortion 
Single in-line (SIL) power package 


Supply voltage range Vp 


Total quiescent current at Vp = 25 V ltot 


Output power at dtot = 0,7% 


sine-wave power 


Vp=25V;R_ =422 Po 

Vp=25V; Ry = 8Q Po 

music power 

Vp=32V; RR, =42 Po 

Vp=32V; Rp =82 a 
Closed-loop voltage gain (externally determined) Ge 
Input resistance (externally determined) Rj 
Signal-to-noise ratio at Pp = 50 mW S/N 
Supply voltage ripple rejection at f = 100 Hz RR 


PACKAGE OUTLINES 


TDA1512: 9-lead SIL; plastic power (SOT-131B). 
TDA15120: 9-lead SIL-bent-to-DIL; plastic power (SOT-157B). 


15 to35 V 
typ. 65 mA 
typ. 13 W 
typ. 7 W 
typ. 21 W 
typ. 12 W 
typ. 30 dB 
typ. 20 kQ 
typ. 72 dB 
typ. 50 dB 


TDA1512Q 
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Fig. 1 Simplified internal circuit diagram. 
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PINNING 


. Non-inverting input 

. Input ground (substrate) 

. Compensation 

. Ground potential 

. Output 

. Positive supply (Vp) 
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pin 6 

8. Ripple rejection 

9. Inverting input 

(feedback) 
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TDA1512 


12 to 20 W hi-fi audio power amplifier 


TDA1512Q 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage Vp max. 35 V 
Repetitive peak output current lORM max. 3,2 A 
Non-repetitive peak output current lOSM max. 5 A 
Total power dissipation see derating curve Fig. 2 
Storage temperature Tstg —55 to+ 150 °C 
Operating ambient temperature Tamb —25 to + 150 OC 


A.C. short-circuit duration of load 
during full-load sine-wave drive 
Ry = 0; Vp= 30 V with Rj = 4 Q tsc max. 100 hours 
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mounted on infinite heatsink. 
— — —- mounted on heatsink of 6 K/W. 


Fig. 2 Power derating curves. 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 4 K/\N 
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TDA1512 
TDA1512Q 


D.C. CHARACTERISTICS 
Supply voltage range 
Total quiescent current at Vp = 25 V 


A.C. CHARACTERISTICS 


Vp=25V; Ry =4 Q; f = 1 KHZ; Tampb = 25 OC; measured in 


specified 


Output power 

sine-wave power at dto¢= 0,7 % 

Ry =4Q 

Rp =8QQ 

music power at Vp = 32 V 

Ri =4 QQ: dtot = 0,7 % 

Ru =4Q; dtot = 10 % 

Ri = 8 Qi; dtot = 0,7 % 

Ru = 8 2; dept = 10 % 
Power bandwidth; —1,5 dB; diot = 0,7% 
Voltage gain 

open-loop 

closed-loop 
Input resistance (pin 1) 
Input resistance of test circuit (Fig. 3) 
Input sensitivity 


for Po = 50 mW 
for Po = 10 W 


Signal-to-noise ratio 


at Po = 50 mW; Rs = 2 kQQ; 
f = 20 Hz to 20 kHz; unweighted 


weighted; measured according to 
IEC 173 (A-curve) 


Ripple rejection at f = 100 Hz 
Total harmonic distortion at Pg = 10 W 


Output resistance (pin 5) 
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Vp 15 to 35 V 
ltot typ. 65 mA 


test circuit of Fig. 3; unless otherwise 


Po typ. 13 W 
Po typ. 7 W 
Ps typ. 21 W 
Po typ. 25 W 
Po typ. 12 W 
Po typ. 15 W 
B 40 Hz to 16 kHz 
Go typ. 74 dB 
Ge typ. 30 dB 
Rj 2 100 kQ 
Rj typ. 20 kQ2 
Vj typ. 16 mV 
Vj typ. 210 mV 
S/N = 68 dB 
S/N typ. 76 dB 
RR typ. 50 dB 
typ. 0,1 % 
“tot < 0,3 % 
Ro typ. 0,1 QQ 
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Fig. 3 Test circuit. 
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Fig. 5 Total harmonic distortion as a function of the output power. 
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Fig. 4 Output power as a function of the supply voltage; f = 1 kHz; 


dtot 
(%) 
0,75 
0,25 


‘Se 
N 
if) 
<x 
Q 
— 


TDA1512 


144 


TDA1520 » 
TDA1520Q 


20 W HI-Fl AUDIO POWER AMPLIFIER 


The TDA1520 is a monolithic integrated hi-fi audio power amplifier designed for asymmetrical or 
symmetrical power supplies for mains-fed apparatus. 
Special features are: 


@ Thermal protection 

@ Very low intermodulation distortion 

@ Very low transient intermodulation distortion 
@ Built-in output current limiter 

@ Low input offset voltage 

@ Output stage with low cross-over distortion 

@ Single in-line (SIL) power package 

@ A.C. short-circuit protected 


QUICK REFERENCE DATA 


Supply voltage range Vp 15to 40 V 
Total quiescent current at Vp = 33 V ltot ——sittyD. 54 mA 


Output power at dio = 0,5% 
sine-wave power 


Vp=33 V; Rp =42 Po typ. 22 W 

Vp=33 V; Rp, =4Q Po > 16 W 

Vp=33 V; RR, =8Q Po typ. 11 W 
Closed-loop voltage gain (externally determined) Ge typ. 30 dB 
Input resistance (externally determined by Rg_7) Rj typ. 20 kQ2 
Signal-to-noise ratio at Pp = 50 mW S/N _ typ. 75 dB 
Supply voltage ripple rejection at f = 100 Hz RR typ. 60 dB 


PACKAGE OUTLINE 


TDA1520_ : 9-lead SIL; plastic power (SOT-131A). | 
TDA15200: 9-lead SIL-bent-to-DIL; plastic power (SOT-157A). 
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Fig. 1 Simplified internal circuit diagram. 


PINNING 


. Non-inverting input 

. Input ground (substrate) 
. Compensation 

. Negative supply (ground) 
Output 

. Positive supply (Vp) 

. Internally connected 

. Ripple rejection 

. Inverting input 
(feedback) 
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TDA1520 


20 W hi-fi audio power amplifier 


TDA1520Q 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage Vp max. 44 V 
Repetitive peak output current lORM max. 4A 
Non-repetitive peak output current lOSM max. 5 A 
Total power dissipation see derating curve Fig. 2 
Storage temperature Tstg —55 to + 150 °C 
Operating ambient temperature Tamb —25 to +150 SC 


A.C. short-circuit duration of load 
during full-load sine-wave drive 
Ri =0; Vp = 28 V with Rj = 4 2 tse max. 100 hours 


7286580 


—50 0 50 100 150 


Tempe? 


——— mounted on infinite heatsink. 
— — — mounted on heatsink of 2,3 K/W. 


Fig. 2 Power derating curves. 


THERMAL RESISTANCE 


From junction to mounting base Rthj-mb < 2 K/W 
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D.C. CHARACTERISTICS 


Supply voltage range Vp 15to 40 V 
: , 22to 105 mA 
Total quiescent current at Vp = 33 V | 
‘. P oF typ. 54 mA 


A.C. CHARACTERISTICS 
Vp=33 V;R, =42; f= 1 kHz; Tampb = 25 OC; measured in test circuit of Fig. 3; unless otherwise 
specified 


Output power 
sine-wave power at dio; = 0,5% 


RL =4Q2 Po typ. 22 W 

RL =42 Po > 16 W 

Ri =82 Po typ. 11 W 
Power bandwidth; —3 dB; dtoz¢ = 0,5% B 20 Hz to 20 kHz 
Voltage gain 

open-loop Go typ. 74 dB 

closed-loop Ge typ. 30 dB 
Input resistance (pin 1) Rj > 1 MQ 
Input resistance of test circuit (Fig. 3) Rj typ. 20 k9&2 
Input sensitivity 

for Pp = 50 mW Vj typ. 16 mV 

for Pp = 16 W Vj typ. 260 mV 


Signal-to-noise ratio 
at Po = 50 mW; Rg = 2 kQD; 


f = 20 Hz to 20 kHz; unweighted S/N typ. 76 dB 
weighted; measured according to 
1EC 173 (A-curve) S/N typ. 80 dB 
Ripple rejection at f = 100 Hz RR typ. 70 dB 
Total harmonic distortion at Pp = 16 W dtot _—sittyp. 0,01 % 
Output resistance (pin 5) Ro typ. 0,01 Q 
Ro me 0,1 Q 


148 November 1983 


20 W hi-fi audio power amplifier 


TDA1520 
TDA1520Q 


CURRENT Rp 
LIMITER 


7286579.2 


Fig. 3 Test circuit. 
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DEVELOPMENT SAMPLE DATA | | 
TDA1520A 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. TDA1520AQ 


20 W HI-Fi AUDIO POWER AMPLIFIER 


GENERAL DESCRIPTION 


The TDA1520A is a monolithic integrated hi-fi audio power amplifier designed for asymmetrical or 
symmetrical power supplies for mains-fed apparatus. | 


Features 


Low input offset voltage 

Output stage with low cross-over distortion 
Single in-line (SIL) power package 

A.C. short-circuit protected 

Very low internal thermal resistance 

Thermal protection 

Very low intermodulation distortion 

Very low transient intermodulation distortion 
Complete SOAR protection 


QUICK REFERENCE DATA 


Supply voltage range | | | Vp 15 to 50 V 
Total quiescent current at Vp=33 VV 23 - : lot. typ. 70 mA 


Output power at dto4 = 0,5% 
sine-wave power 3 
Vp=33 V; Rp =42 7 Po typ. 22 


W 

Vp=33 V; Rp =4 | Po > 20 W 

Vp =42V;R, =8 2 Po typ. 20 W 

Closed-loop voltage gain (externally determined) 7 Ge typ. 30 dB 
Input resistance (externally determined by Rg.7) | . Rj typ. = 20 kQ | _ 
Signal-to-noise ratio at Py = 50 mW S/N typ. 76 dB = 


Supply voltage ripple rejection at f = 100 Hz RR typ. 60 dB 


PACKAGE OUTLINE 


TDA1520A_: 9-lead SIL: plastic power (SOT-131A). 
TDA1520AQ: 9-lead SIL-bent-to-DIL; plastic power (SOT-157A). 
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TDA1520A 
TDA1520AQ 


TDA1520A 


THERMAL 
PROTECTION 


SOAR * 
PROTECTION 


7291174 


Se 


Fig. 1 Simplified internal circuit diagram. 


PINNING 


. Non-inverting input 

. Input ground (substrate) 
. Compensation 

. Negative supply (ground) 
Output 

. Positive supply (Vp) 

Not connected _ 

. Ripple rejection 

. Inverting input 
(feedback) 


OONAMAHAHAWH = 
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DEVELOPMENT SAMPLE DATA 


TDA1520A 


20 W hi-fi audio power amplifier 


TDA1520AQ 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage Vp max. 50 V 
Repetitive peak output current lORM max. 4A 
Non-repetitive peak output current lOSM max. 5A 
Total power dissipation see derating curve Fig. 2 
Storage temperature T stg —55 to+ 150 °C 
Operating ambient temperature Tamb —29to+ 150 °C 


Duration of a.c. short-circuit of load (Ry = 0 22) 
during full-load sine-wave drive at: 
Vs = + 20 V (symmetrical) and Reupply = 0 2; or 


Vg = 35 V (asymmetrical) and Reupply 24 2 ts max. 100 hours 


mounted on infinite heatsink. 
— — —mounted on heatsink of 2,3 K/W. 


Fig. 2 Power derating curves. 


THERMAL RESISTANCE 


From junction to mounting base Rth j-mb < 2 K/W 
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TDA1520A 
TDA1520AQ 


D.C. CHARACTERISTICS 


Supply voltage range Vp 15 to 50 V 
Total quiescent current at Vp = 33 V tot oe sae ee 
Minimum guaranteed output current (peak value) lORM 2 3,2 A 


A.C. CHARACTERISTICS 
Vp =33 V; RL =4 9; f= 1 kHZ; Tamb = 25 OC; measured in test circuit of Fig. 3; unless otherwise | 
specified 
Output power 
sine-wave power at dtoz¢ = 0,5% 


RL =4Q Po typ. 22 W 

RL =4Q (Fig. 4) Po > 20 W 

RL =8 2; Vp=42V Po typ. 20 W 
Power bandwidth at dtoz¢ = 0,5% from Po = 50 mW to 10 W B 20 Hz to 20 kHz 
Voltage gain 

open-loop Go typ. 74 dB 

closed-loop Ge typ. 30 dB 
Internal resistance of pin 1 (at R4_g = °%) Rj > 1 MQ 
Input resistance of test circuit at pin 1 (Fig. 3) Rj typ. 20 kQ 


Input sensitivity 
for Pp = 16 W Vj typ. 260 mV 


Signal-to-noise ratio 
at Pg = 50 MW; Reource = 2 KX 


f = 20 Hz to 20 kHz; unweighted S/N typ. 76 dB 

weighted; measured according to | 

IEC 179 (A-curve) S/N typ. 80 dB 
Ripple rejection at f = 100 Hz; Rg =0 Q RR typ. 60 dB 
Total harmonic distortion at Pp = 16 W drot typ. 0,01 % 
Output resistance (pin 5) Ro typ. 0,01 & 

m 

Input offset voltage V5-8 a tan ay 
Transient intermodulation distortion 

at P95 = 10 W drim _ typ. 0,01 % 
Intermodulation distortion at Py = 10 W dim typ. 0,01 % 
Slew rate SR typ. 9 V/us 
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TDA1520A 
TDA1520AQ 


20 W hi-fi audio power amplifier 


APPLICATION INFORMATION 


R 
-¢-1—} -- Vsupply (Ys) 


supply 


150 ch 
pF 


Rsource 1HF 
r-C_+ --4]] 


7291173.1 
2702 
‘/ 


DEVELOPMENT SAMPLE DATA 


Fig. 4 Output power (P,) versus supply voltage (Vp) at f= 1 KHz, depot = 0,5%,' Gy = 30 GB. 
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TDA1520A 
TDA1520AQ 


APPLICATION INFORMATION (continued) 


0,6 91171 


; TCO co 
moet TT CT 
LT TTT PTT 

Ue ETE tT 


0,4 


0,2 


Fig. 5 Total harmonic distortion (d¢o¢) versus output power (Po) at Vp = 33 V, Ry = 4 2, f= 1 kHz. 
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Fig. 6 Total harmonic distortion (dyo¢) versus operating frequency (f) at Vp = 33 V, Ry = 4 &, 
Pg = 10 W (constant). 
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MAINTENANCE TYPE TDA1524 


Successor type is TDA1524A 


STEREO-TONE/VOLUME CONTROL CIRCUIT 


GENERAL DESCRIPTION 


The TDA1524 is a monolithic integrated circuit designed as an active stereo-tone/volume control for 
car radios, TV receivers and mains-fed equipment. It includes functions for bass and treble control, 
volume control with built-in contour (can be switched off) and balance. All these functions can be 
controlled by d.c. voltages or by single linear potentiometers. 


Features 


@ Few external components necessary 

@ Low noise due to internal gain 

@ Bass emphasis can be increased by a double-pole low-pass filter 
@ Wide power supply voltage range 


QUICK REFERENCE DATA 


Supply voltage (pin 3) Vp=V3.18 typ. 12 V 
Supply current (pin 3) Ip=I3 typ. 35 mA 
Maximum input signal with 

d.c. feedback (r.m.s. value) V i(rms) typ. 25 V 
Maximum output signal with 

d.c. feedback (r.m.s. value) ¥o(rms) typ. 3.V 
Volume control range Gy —80 to+ 21,5 dB 
Bass control range at 40 Hz AGy typ. +15 dB 
Treble control range at 16 kHz AGy typ. +15 dB 
Total harmonic distortion THD typ. 0,3 % 


Output noise voltage (unweighted; r.m.s. value) 
at f = 20 Hz to 20 kHz; Vp = 12 V; 


for max. voltage gain Vno(rms) typ. 310 pV 

for voltage gain Gy = —40 dB Vno(rms) typ. 100 pV 
Channel separation 

at Gy = —20 to + 21,5 dB Qes typ. 60 dB 
Tracking between channels 

at Gy = —20 to + 26 dB AGy max, 2,5 dB 
Ripple rejection at 100 Hz RR typ. 50 dB 
Supply voltage range (pin 3) Vp = V3.18 7,5 to 16,5 V 
Operating ambient temperature range Tamb —30 to +80 °C 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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BSL 


E861 isnbny 


left 


output Ry 2 7 —| 
4,7kQ 
Vp 
co 4,7 uF oh 
Z + : T “ oO 
oe. I fae ake m0 
15 nF ]2.2%0 1 + 
11 ; 
VOLUME BASS & TREBLE SUPPLY 
CONTROLLED CONTROLLED 
AMPLIFIER AMPLIFIER 
2,2 WF 
left iT] TDA1524 
input + 


Rg <600 2 
VOLUME BASS & TREBLE VOLUME /BALANCE TREBLE BASS 
CONTROLLED CONTROLLED CONTROL VOLTAGE CONTROL CONTROL 
AMPLIFIER AMPLIFIER CONVERTER VOLTAGE VOLTAGE 
CONVERTER CONVERTER 
2,2 uF 


right 4 
input—>—10 + 


contour 
47 43 rR, > 
al ie nS 
ot cacy 47 47 47 47 linear 2,2 
kQ kQ kQ kQ kQ 
15 nF 100 100 100 100 
a ; ry nF ae nF nF 
a right S/// (f ‘fo (f ‘fo la 4 if (f // 
output 


volume balance treble bass 7287198.2 


(1) Series resistor is recommended in the event of the capacitive loads exceeding 33 pF. 


Fig. 1 Block diagram and application circuit with single-pole filter. 


Stereo-tone volume control circuit TDA1524 


TDA1524 TDA1524 


5 (14) 6 (13) 9 (14) 6 (13) 7 (12) 


rcers 
cans) Reesee 
56 nF + 
15 nF == 2,2 uF 
10k i il 
4 4 7287200 


7 1287199 
Fig. 2 Double-pole low-pass filter Fig. 3 D.C. feedback with filter network 
for improved bass-boost. for improved signal handling. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 3) Vp=V3.18 max. 20 V 
Total power dissipation Prot max. 1200 mW 
Storage temperature range T stg —55 to+ 150 °C 
Operating ambient temperature range Tamb —30to +80 °C 
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TDA1524 


D.C. CHARACTERISTICS 


Vp = V3.18 = 12 V: Tamb = 25 OC; measured in Fig. 1; RG <600 Q; Ry 24,7 kQ; Cy <30 pF; 
unless otherwise specified 


parameter . symbol min, | typ. max. 


Supply (pin 3) 
Supply voltage Vp =V3.18 7,5 | = 16,5 V 
Supply current 
at Vp = 8,5 V Ip=13 19 27 35 mA 
at Vp = 12 V Ip= 12 25 35 45 mA 
at Vp = 15 V Ip=lg 30 43 56 mA 
D.C. input levels (pins 4 and 15) 
at Vp = 85 V V4,15-18 3,8 4,25 47 V 
at Vp=12V V415-18 5,3 5,9 6,6 V 
at Vp = 15 V V4 15-18 6,5 7,3 8,2 V 
D.C. output levels (pins 8 and 11) 
under all control voltage conditions 
with d.c. feedback (Fig. 3) 
at Vp = 8,5 V | V8 1 1-18 3,3 4,25 5,2 V 
at Vp = 12 V Vg 11-18 46 6,0 7,4 V 
at Vp = 15 V Vg 11-18 5,7 7,5 93 V 
Pin 17 
Internal potentiometer supply voltage 
at Vp = 8,5 V V17-18 3,5 3,/5 4,0 V 
Contour on/off switch (control by 147) 
contour (switch open ) —I47 — — 0,5 mA 
linear (switch closed) —l17 15 |= 10 mA 
Application without internal potentiometer 
supply voltage at Vp = 10,8 V 
(contour cannot be switched off) 
— Voltage range forced to pin 17 V17-18 4,5 — Vp/2—Vpe | V 
—— D.C. control voltage range for volume, 
ican bass, treble and balance 
(pins 1, 9, 10 and 16 respectively) 
at V47-18=5V V1,9,10,16 1,0 — 4,25 V 
using internal supply V1,9,10,16 0,25) — 3,8 V 
Input current of control inputs 
(pins 1,9, 10 and 16) —11.9 10,16 — — 5 pA 
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Stereo-tone volume control circuit TDA1524 


A.C. CHARACTERISTICS 


Vp = V3.18 = 8,5 V; Tamb = 25 OC; measured in Fig. 1; contour switch closed (linear position); 
volume, balance, bass, and treble controls in mid-position; Rg < 600 2; Ry = 4,7 kQ; Cy < 30 pF; 
f = 1 kHz; unless otherwise specified 


Control range 


Max. gain of volume (Fig. 5) Gy max 20,5 | 21,5 23 dB 
Volume control range; Gy max/Gy min AGy 90 100 — dB 
Balance control range; G, = 0 dB (Fig. 6) AGy _ . —40 — dB 
Bass control range at 40 Hz (Fig. 7) AGy +12 215 = dB 

| Treble control range at 16 kHz (Fig. 8) AGy +12 +15 = dB 
Contour characteristics | see Figs 9 and 10 


Signal inputs, outputs 
Input resistance; pins 4 and 15 (note 1) 


at gain of volume control: Gy = 20 dB Ri4,15 10 _ _ kQd 
Gy = —40 dB Ri4,15 _ 160 - kQd 
Output resistance (pins 8 and 11) Rog, 11 = 7 300 Q 


Signal processing 


Power supply ripple rejection 


at Vp(rms) < 200 mV; f = 100 Hz; Gy = 0 dB RR 35 50 _ dB 
Channel separation (250 Hz to 10 kHz) 

at Gy = —20 to + 21,5 dB Qes 46 60 — dB 
Spread of volume control with 

constant control voltage V1.48 = 0,5 V17.18 AGy _ _ +3 dB 


Gain tolerance between left and right 
channel V 16.18 = V1.18 = 0,5 V17.18 | AGy L-R _ _ 1,5 dB 
Tracking between channels 
for Gy = 21,5 to —26 dB 
f = 250 Hz to 6,3 KHz; balance adjusted at 
Gy = 10 dB AGy — — 2,5 dB 
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TDA1524 


A.C. CHARACTERISTICS (continued) 


Signal handling with d.c. feedback (Fig. 3) 


Input signal handling (note 2) 
at Vp = 8,5 V; THD = 0,5%; 


f = 1 kHz (r.m.s. value) Vi(rms) 1,4 — — V 
at Vp = 8,5 V; THD = 0,7%; | | 

f = 1 kHz (r.m.s. value) Vi(rms) 18 (24 | — V 
at Vp = 12 V; THD = 0,5%; , 

f = 40 Hz to 16 kHz (r.m.s. value) Vi(rms) 1,4 _ _ V 
at Vp = 12 V; THD = 0,7%; 

f = 40 Hz to 16 kHz (r.m.s. value) Vi(rms) 2,0 3,2 _ V 
at Vp = 15 V; THD = 0,5%; 

f = 40 Hz to 16 kHz (r.m.s. value) Vi(rms) 14 | - — V 
at Vp = 15 V; THD = 0,7%; 

f = 40 Hz to 16 kHz (r.m.s. value) Vi(rms) 2,0 | 3,2 ..- V 


Output signal handling (note 2 and note 3) 
at Vp = 8,5 V; THD = 0,5%; 


f= 1 kHz (r.m.s. value) Vo(rms) 1,8 2,0 | — V 
at Vp = 8,5 V; THD = 10%; 
f= 1 kHz (r.m.s. value) Vo(rms) - 220 i V 
at Vp = 12 V; THD = 0,5%; 
f = 40 Hz to 16 kHz (r.m.s. value) Vo(rms) 2,5 3,0 | — V 
at Vp = 15 V; THD = 0,5%; 
f = 40 Hz to 16 kHz (r.m.s. value) Vo(rms) _ 3,0. 1 = V 


Noise performance (Vp = 8,5 V) 


Output noise voltage (unweighted; Fig. 15) 
at f = 20 Hz to 20 kHz (r.m.s. value) 


for maximum voltage gain (note 4) Vno(rms) = 260 | — uv 
for Gy = —3 dB (note 4) Vno(rms) | — 70. | 140 uv 
nei Output noise voltage; weighted as DIN 45405 
famiamaa of 1981, CCIR recommendation 468-2 (peak value) 
— for maximum voltage gain (note 4) Vno(m) — 890 | — uv 
eacmemeras for maximum emphasis of bass and treble 
(contour off; G, = —40 dB) Vno(m) _ 360 | — uv 
Noise performance (Vp = 12 V) 
Output noise voltage (unweighted; Fig. 15) 
at f = 20 Hz to 20 kHz (r.m.s. value; note 5) 
for maximum voltage gain (note 4) Vno(rms) | — 310 | —- uv 
Output noise voltage; weighted as DIN 45405 
of 1981, CCIR recommendation 468-2 (peak value) 
for maximum voltage gain (note 4) Vno(m) — 940 | — uV 
for maximum emphasis of bass and treble 
(contour off; G\ = —40 dB) Vno(m) — 400 | — uV 
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Stereo-tone volume control circuit TDA1524 


Noise performance (Vp = 15 V) 


Output noise voltage (unweighted; Fig. 15) 
at f = 20 Hz to 20 kHz (r.m.s. value; note 5) 
for maximum voltage gain (note 4) 
for Gy = 16 dB (note 4) 


Output noise voltage; weighted as DIN 45405 
of 1981, CCIR recommendation 468-2 (peak value) 


350 | — uv 
110 | 220 pv 


Vno(rms) 
Vno(rms) 


for maximum voltage gain (note 4) Vino(m) 980 | — uv 
for maximum emphasis of bass and treble 
(contour off; Gy = —40 dB) Vno(m) 420 | — uV 


Notes to characteristics 
_ 1. Equation for input resistance (see also Fig. 4) 
160 kQ 
RimitG, v max = 12. 
2. Frequencies below 200 Hz and above 5 kHz have reduced voltage swing, the reduction at 40 Hz and 
at 16 kHz is 30%. 


3. In the event of bass boosting the output signal handling is reduced. The reduction is 1 dB for 
maximum bass boost. 


4, Linear frequency response. 
5. For peak values add 4,5 dB to r.m.s. values. 
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-60 -40 —20 0 20 40 
Gy (dB) 


Fig. 4 Input resistance (Rj) as a function of gain of volume control (G,). Measured in Fig. 1. 
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TDA1524 


7286925 


Vi 18 (V) 


Fig. 5 Volume control curve; voltage gain (Gy) 

as a function of control voltage (V4.7). 
Measured in Fig. 1 (internal potentiometer supply 
from pin 17 used); Vp = 8,5 V; f = 1 kHz. 
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Vg —18 (V) 


Fig. 7 Bass control curve; voltage gain (Gy) 

as a function of control voltage (Vg.79). 
Measured in Fig. 1 with single-pole filter 

(internal potentiometer supply from pin 17 used); 
Vp = 8,5 V; f = 40 Hz. 
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Vig—18 (V) 


Fig. 6 Balance control curve; voltage gain (Gy) 

as a function of contro! voltage (V 46.79). 
Measured in Fig. 1 (internal potentiometer supply 
from pin 17 used); Vp = 8,5 V. 


7286922 


Vio-18 (VY) 


Fig. 8 Treble control curve; voltage gain (Gy) 

as a function of control voltage (V 79.18). 
Measured in Fig. 1 (internal potentiometer supply 
from pin 17 used); Vp = 8,5 V; f = 16 kHz. 


Stereo-tone volume control circuit TDA1524 
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10 f (Hz) 105 


Fig. 9 Contour frequency response curves; voltage gain (Gy) as a function of audio input frequency. 
Measured in Fig. 1 with single-pole filter; Vp = 8,5 V. 
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f (Hz) 10° 


Fig. 10 Contour frequency response curves; voltage gain (Gy) as a function of audio input frequency. 
Measured in Fig. 1 with double-pole filter; Vp = 8,5 V. 
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Fig. 11 Tone control frequency response curves; voltage gain (Gy) as a function of audio input 
frequency. Measured in Fig. 1 with single-pole filter; Vp = 8,5 V. 
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‘TDA1524 


7286919 


f (Hz) 10° 


Fig. 12 Tone control frequency response curves; voltage gain (G\) as a function of audio input 
frequency. Measured in Fig. 1 with double-pole filter; Vp = 8,5 V. 
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Fig. 13 Total harmonic distortion (THD); as a function of audio input frequency. Measured in Fig. 1; 
Vp = 8,5 V; volume control voltage gain at 


Vo 
Gy = 20 log — =O GB. 
Vi 
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Stereo-tone volume control circuit 


0 0,5 1,0 1,5 


Fig. 14 Total harmonic distortion (THD); as a function of output voltage (V,). Measured in Fig. 1; 


Vp =8,5 V; f; = 1 kHz. 
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(1) Vp=15V. 
(2) Vp=12V. 
(3) Vp =8,5 V. 


Fig. 15 Noise output voltage (Vig(rms); unweighted); as a function of voltage gain (Gy). Measured in 
Fig. 1; f = 20 Hz to 20 kHz. 


TDA2501 


PAL — NTSC ENCODER 


The TDA2501 encodes two colour-difference signals R-Y and B-Y onto one subcarrier. Quadrature 
modulation allows the coding to be in accordance with either the PAL or NTSC system. 


Functions: 

Generates two sinusoidal subcarriers with a relative phase of 90° (also accepts external subcarriers) 
Modulates the two subcarriers with the colour difference signals 

Inverts the output from one modulator on command of an external signal (as in case of PAL) 
Sums the output from the modulators to obtain a quadrature modulated output signal 


Clamps the output d.c. level to a reference voltage 


Divides the frequency of horizontal sync pulses by three so that the output level can be clamped and 
the balance of the two modulators sequentially controlled during the line-blanking minus burst-key 
period 

QUICK REFERENCE DATA 


Supply voltage (pin 6) Vp typ. 6 V 


Supply current Ip typ. 40 mA 
Output chrominance voltage (pin 9) V9(p-p) max. 1,4 V 

Storage temperature Tstg —65 to +150 °C 
Operating ambient temperature Tamb —25 to +70 °C 


PACKAGE OUTLINE 
16-lead DIL; plastic with internal heat spreader (SOT-38WE-2). 
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Fig. 1 Block diagram. Also test and application diagram. 
(1) R = 0,885 (2 z fC); for PAL f = 4,433 619 MHz, R = 963 Q and C = 33 pF. 
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PAL — NTSC encoder TDA2501 


DESCRIPTION | 


The colour difference signals B-Y and R-Y with a maximum amplitude of 1,4 volt are to be applied at 
pin 12 and pin 5. D.C.-coupling of the input signals is allowed if their d.c. levels are within specified 
limits from the d.c. level at pin 10 (V;e¢). The following table shows these limits as a function of supply 
voltage. The table also shows the limits of the reference voltage range as a function of the supply voltage. 


supply voltage input d.c. reference voltage ® 
V6-16 (R-Y) V 10-16 
(B-Y) V) 
(V) min. (V)* min max. 


5,5 2,4 3,5 
6,0 > Vref — 1,4. V 3,9 
7,0 > Vref — 1,4 V 4,7 
8,0 > Vref — 1,4V 5,5 
9,0 > Vref -1,4V 6,3 
10,0 > Vrep — 1,4 V 7,1 


* Minimum 2,4 V. 
** AtVg—2,2V. 
* Minimum values at 0,2 Vs + 1,2 V. 
Typical values without pull-up or pull-down resistor. 
Maximum values at 0,8 Vs — 0,9 V. 


The inputs (B-Y) and (R-Y) should be zero, independent of their (limited) d.c.-levels, during the line- 
blanking minus burst-key period (LB — BK). Clamping the output and correcting the out-of-balance of 
the modulators, is done by applying a HIGH level to pin 7 within the (LB — BK) period (e.g. line syne 
pulse). 
Modulation at output: 
Vg = LOW; output = sc x (B-Y) + sc’ x (R-Y) 
Vg = HIGH; output = sc x (B-Y) — sc’ x (R-Y) 
in which sc’ = subcarrier 

sc = 90° phase-shifted subcarrier to sc’ (sc lags). 
The bandpass filter at the output suppresses the d.c. components of the (R-Y) + (B-Y) signal. Luminance 
(Y) is not processed by this circuit. 


Internal subcarrier 


The internal subcarrier oscillator is crystal controlled. The oscillator generates a sinewave with low 
harmonic distortion and an amplitude of about 500 mV peak-to-peak. The amplitude can be changed if 
necessary with a current input at pin 1. The adjustment range is 0 to 800 mV, with a corresponding 
current range of +250 to —150 WA. 


Phase shift 


To obtain a 90° phase-shifted carrier, two low impedance subcarrier outputs are provided, pins 2 and 15, 
the last being the inverse of the first. Between pins 2 and 15 an external RC combination must be used 
to obtain the desired 90° shift. The capacitor value must be limited to 33 pF to minimize subcarrier 
distortion. 


The resistor required between pins 2 and 14 is 0,885 (2 z fC). 
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External subcarrier | 
The (B-Y) and (R-Y) signals can also be multiplied with an external subcarrier. In this case the external 

subcarrier is connected to pin 1. For maximum input impedance at pin 1 V3 = V 46 (Zpj > 1400 £2). The 
same RC network generate the 90° phase-shifted subcarrier. For the use of an externally generated sub- 
carrier, applied at pin 14, the d.c. level must be the same as in the case of an RC-network generated one. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vg-16 Vp max. 13,2 V 
Total power dissipation see derating curve (Fig. 2) 
Storage temperature range T stg —65 to +150 °C 
Operating ambient temperature Tamb —25 to +70 9C 


7290238 


Fig. 2 Power derating curve. 
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PAL — NTSC encoder 


D.C. CHARACTERISTICS 


V6-10 = —V16-10 = 3 V: Tamb = 25 OC; see Fig. 1 


Single power supply 


Dual power supply 
positive 
negative 
Supply current 
at pin 10 
positive (pin 6) 
negative (pin 6) 
Limitation d.c. level 
oscillator feedback 


Nominal amplitude input signal 
a.c. peak-to-peak 


Input voltages (R-Y) and (B-Y) 
zero d.c. level 

Required level sync input 
HIGH 
LOW 


Required level PAL pulse (H/2) 
HIGH 
LOW 


Input current sync input 
V7=Vp+1V 

input current PAL input (H/2) 
Vg=V19+t0,8V 


Output chroma voltage swing 
(R-Y) = (B-Y) = 1,4 V 
subcarrier pulse = 0,5 V 


Amplitude of suppressed 
subcarrier 


Input currents 


V4 =V10 
Vi1 =V10 
V13 = V10 
V5 =V10 
V1i2 =V10 


Vig =Vigt23V 
Input impedance (R-Y) 
Input impedance (B-Y) 


2,4 


oo0o0 0 


3,3 


TDA2501 


1,4 


16 


UA 


LA 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA 2502 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production. 


TACHO MOTOR SPEED CONTROLLER 


GENERAL DESCRIPTION 


The TDA2502 is a tacho motor speed controller for the head drive in video recorders. The device 
provides motor speed control plus service signals for internal and external controls as two separate 
functions. 


QUICK REFERENCE DATA 


Supply voltage range (pin 12) Vec1 = V12-14 9to 12,5 V 
Supply voltage range (pin 6) Vcc2 = V6-14 Vcc to 12,5 V 
Supply current (pin 12) lec1 =142 typ. 11 mA 
Supply current (pin 6) Icc2 = '6 typ. 5 mA 
Tacho input current (pin 17) 47 typ. 30 nA 
Phase lock input (pin 1) 

LOW ViL max. 48 V 

HIGH ViH min. 5,3 V 
Phase reference input (pin 18) 

LOW ViL max. 48 V 

HIGH Vi min. 5,3 V 
Motor stop input (pin 4) V4-14 max. 0,5 V 
Current limiting input (pin 8) V8.14 min. 0,42 V 
Motor drive output (pin 5) 

at -lp5 = 10mA VoH min. 9,15 V 

atl, = 10mA VoL max. 0,8 V 
Operating ambient temperature range Tamb Oto 75 °C 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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(fb1) motor stop input Veci Vec2 feedback 


output 
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ia 
tacho 4,7 nF V eoeed 
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° motor drive 
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Fig. 1 Block diagram. 
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DEVELOPMENT SAMPLE DATA 


Tacho motor speed controller TDA2502 


PINNING 
1 PL1 phase lock input 
2 RCrep RED comparator input 
3  RED/BLR RED/Blocked Rotor output 
4 Cog¢e/STOP internal sequence counter clock/motor 


stop input 
woaeege 5 Vo motor drive output 
6 Vcc2 positive supply 2 (output amplifier) 
7 fb2 output amplifier feedback input 
8 ly current limiting input 
9 RCP phase discriminator reset input 
10 CHP phase discriminator hold capacitor input 
11. Cint integrator capacitor 
12 Cec] positive supply 1 
7287604 13 CHS speed discriminator hold capacitor input 
14 GND ground 
Fig. 2 Pinning diagram. 15 RCS speed discriminator reset input 
16 fbi input amplifier feedback output 
17. TAH input amplifier feedback input 
FUNCTIONAL DESCRIPTION 18 REF phase reference input 


Motor speed control 


The d.c. motor drive output voltage (pin 5) is dependent upon both the motor speed and phase informa- 
tion. 


The motor speed information is proportional to the tacho motor speed input frequency (pin 17) which 
is processed by a speed discriminator. The speed discriminator is an analogue circuit based on the 
sampled sawtooth principle. It is driven by reset and sample pulses at a frequency equal to the tacho- 
generator output frequency. Since the tachogenerator and motor are mechanically connected the 
circuit provides motor speed control. 


The motor phase information is obtained by a comparison of the phase reference input (pin 18) and 
the phase lock input (pin 1). 

The phase lock information is provided by a 1 pulse per revolution detector, connected to the head 
motor unit. 


The phase information is generated by a phase discriminator. The system will reach a lock-in situation. 
The phase discriminator output current is integrated in an external capacitor (pin 11) after detection of 
the lock-in situation. 


Service signals 
The digital part of the circuit is responsible for: 


e@ Aiding the RESET AND SAMPLE PULSE GENERATOR (Fig. 5) 

@ Reset of the integrated phase information during not-in-lock (start-up) via the INTEGRATOR LOGIC 
(Fig. 6) 

@ Generating a blocked rotor signal (BLR) which occurs after detection of 12 missing phase lock pulses 
by the BLOCKED ROTOR LOGIC (Fig. 1). The motor output is forced HIGH and the BLR/RED 
output (pin 3) is forced LOW 

@ RED pulse generation (Fig. 7) 


Combined function 


The blocked rotor signal of the head drive controller is coded in the RED output signal without affect- 
ing the C-MOS compatibility of the RED output. The blocked rotor information can be decoded by 
one external transistor (motor stop MS, Fig. 8). 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 12) Voc1=V12-14 max. 13,2 V 
Supply voltage (pin 6) Vcc = V6-14 max. 13,2 V 
Continuous output current I5 (see Fig. 4) mA 
Current from power supply to pins 4 and 11* 411 10 mA 
Total power dissipation Prot max. 1 W 
Storage temperature range Tstg —25 to +150 °C 
Operating ambient temperature range Tamb Oto+ 75 °C 


THERMAL RESISTANCE 
From junction to ambient Rth j-a typ. 70 K/W 


7287605 


Sacer 

Pare 
ed 

SESAREAES EERE 


0 
~120 60 O -| 120 1. (may 180 
i PALE) supply voltage'= 12 V; (2) supply voltage = 10 V_ | 


Fig. 4. Maximum output current Is as a function of the output voltage V5. 44. 


* All pins can be connected to ground or to the power supply during operation except pins 4 and 11. 
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Tacho motor speed controller 


TDA2502 


CHARACTERISTICS 
Vec1 = Vcc? = 10 V; Tamb = 25 OC; measured in Fig. 8; unless otherwise specified 


Supply 


Supply voltage (pin 12) Veco1=V12-14| 9 10 12,5 | V 
Supply current (pin 12) lec1 = 112 — 11 15 mA 
Supply voltage (pin 6) Vcec2= V6-14 | Vec1| —- 12,5 | V 
Supply current (pin 6) 
at lg pin5=0 lcc2 = '6 — 5 — mA 
Power dissipation Prot — 140 = mW 
Inputs 
Tacho motor speed input (pin 17) 
Input current 47 —- 30 100 nA 
< Open loop gain (pin 17 to pin 16) Go 1000 | — — V/V 
A Phase lock input (pin 1) 
a Input voltage LOW ViL _ — 4,8 V 
Input voltage HIGH ViH 5,3 — — V 
i Input current LOW at V1.14=0,5 V lic — _ 20 uA 
= Input current HIGH at V1.44 = 10 V Ving — ~ 0,5 uA 
= Phase reference input (pin 18) 
a7 Input voltage LOW ViL — — 4,8 V 
2 | Input voltage HIGH Vin 53 | - Ss V 
= Input current LOW at Vjg.44=O0V ic — = 5 LA 
Input current HIGH at V7g.44 = 10 V irl _ ~ 0,1 uA 
Slope at V79.44=4to6V ~ ~ V/ms _ 
Current limiting input (pin 8) = 
Input voltage with no current limit - 340 mV — 
Input voltage with current limit — 15 V 
External load resistor to ground 
at V9.44=0V _ _ kQ 
input current LOW — 1 LA 
Motor stop input (via pin 4) 
Input voltage — 0,5 V 
Input current LOW at V4.144 = 0,5 V = 0,5 mA 


November 1983 179 


TDA2502 


CHARACTERISTICS (continued) 


Outputs 


Input amplifier output (pin 16) 


Minimum voltage swing 


(peak-to-peak value) | V 16-14(p-p) 
Maximum voltage swing at f = 3,5 kHz 

(peak-to-peak value) V 16-14(p-p) 
Output current at V1g.14 = 1 to 8,5 V 16 
Output impedance 216-14! 


RED/BLR output (pin 3) 
Output voltage HIGH 


at BLR and RED HIGH; —lp = 25uA VoH 
Output current HIGH at Voy = 1,5 V —loH 
Output voltage LOW 

at BLR HIGH; RED LOW; —!lg=5uA VoL 
Output current LOW at Vo, = 1,5 V —loL 
Output voltage LOW 

at BLR LOW; 15 =0,5 mA —VoL 
Motor drive output (pin 5) 
Output voltage HIGH at —lp = 10 mA VoH 
Output voltage LOW at 1, = 10mA VoL 
Output current HIGH at Vg =0 V* —loH 
Output current LOW at Vg = 10 V* loL 


Functional connections 
Sawtooth speed discriminator (pin 15) 
Capacitor connected to pin 4 = 360 pF 


Load current M5 
Reset current at V15.44 = 0,8 V | 45 
Reset time tr 


Input current during sampling 
at V45.14 = 5,5 V Ilq5\ 


Hold capacitor (pin 13) 
Capacitor connected to pin 4 = 360 pF 


External capacitor G43.14 
Input current at V73.44=6V 143 
Sample time ts 
Current during sampling 1431 


* Pin 5 short-circuit to ground; time ts, must not exceed 10 seconds. 


180 November 1983 


Tacho motor speed controller 


TDA2502 


parameter 


max. unit 


Integrator capacitor (pin 11) 


Input impedance 
at pin 7 floating; in-lock dV7.14/d!141 


Reference voltage; not-in-lock V ref 


Output current 
not-in-lock el 0,3 _ _ mA 


V 10-14 = 1/2 supply voltage; in-lock Ilo — _ 10 uA 
Sawtooth phase discriminator (pin 9) 


Capacitor connected to pin 4 = 360 pF 


Reset current lo 0,4 = _ mA 
Reset time tr — 100 150 Ms 
Input current Ilo| — _ 1 UA 
Gain to pin 11; in-lock Go.11 17 — 23 LA/V 


Hold capacitor (pin 10) 
Capacitor connected to pin 4 = 360 pF 


Output amplifier feedback (pin 7) 


<x 

= 

<x 

a 

a Input current lio —10 10 nA 
= Sample time fe = 100 | 150 | us 
a Current during sampling Ilq0] 300 — — LA 
= 

< RED comparator input (pin 2) 

= Reset current at V4.44 = 0,5 V Io 0,6 = = mA 
= Comparator voltage level V9.14 48 — 54 V 
> 

Lu 

a) 


Open loop gain 


pin 7 to pin 5 Go 400 1000 | — V/V 

pin 15 to pin 7; pin 7 floating Go 19 ~ 23 V/V 

pin 9 to pin 7; not-in-lock Go an 15 | V/V — 
Internal feedback resistor at pin 7 R7 21 26 32 kQ2 — 
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(4) | | | | | | | | | 
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(8) 
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(10) | | | Sa ae eer 
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Key to waveforms 


(1) Phase lock input (pin 1) 
(2) Phase reference input (pin 18) 
(a) sawtooth runtime for phase measurement (pin 9) 
(b) phase sample (pin 9 to pin 10) 
(3) Tacho motor speed input (pin 17) 
(4) Internal signal used for reset of the internal sequence counter 
(5) Oscillator input (pin 4). Clocks the internal sequence counter 
(6) Internal sequence counter; Qo 
(7) Internal sequence counter; Q4 
(8) Decoded functions: 
0; reset counter 
1; sample for speed discriminator 
2; reset for speed discriminator 
3; oscillator stop 
(9) Result at pin 15 
(10) Internal sample pulse for pin 13. 
At time tq and ts the sample is suppressed by a control circuit to avoid sampling of the wrong 
sawtooth at pin 15 caused by the interrupt of pin 18. 


Fig. 5 Sample and reset pulse generation for speed and phase discriminators. 
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Tacho motor speed controller 


(a) 7291203 


Key to waveforms 


(1) Phase reference input (pin 18) 

(2) INTEGRATOR counter 

(3) Phase lock input (pin 1) 

(4) Detection of ‘‘not-in-lock”’ if pin 1 is LOW and pin 18 is HIGH. 
This condition resets the INTEGRATOR flip-flop and counter 

(5) Counter condition 7 sets the INTEGRATOR flip-flop (= integration) 
(a) start of integrating phase information into capacitor at pin 11. 


Fig.6 tNTEGRATOR switch logic control. 


DEVELOPMENT SAMPLE DATA 


7291202 


Key to waveforms 


(1) Phase lock input (pin 1) 
(2) RED comparator input (pin 2) 
(a) 1/2 Vp 
(3) RED/BLR output, if no BLR (pin 3) 


Fig. 7 RED pulse generation. 
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APPLICATION INFORMATION 


MSP1 


MSP 2 


tacho 
motor speed 
input 


phase 
reference 
input 


phase lock 
input 


10 


BC548B 


MS 
Microprocessor signals 


MS: motorstop indication 
RED: headswitch indication 
MSP1: 1% motorspeed adjust 


TDA2502 


BC548B 


RED stop Vec2 


MSP2: 4% motorspeed adjust 


stop: 


motorstop input 


Fig. 8 Application diagram; also used as test circuit. 


Voc 
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cOS¢cVOL 


DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA2503 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production. 


TRACK SENSING AMPLIFIER FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA2503 is a monolithic integrated circuit used in the servo system of video recorders. On selection 
of ‘‘play”’ (pin 10) the input signal f4-f4 (pin 2) is amplified then mixed with a signal fryjx (pin 13) from 
the SAA1085. The resultant mixed signal is filtered to provide mixer outputs pins 15 and 14 at a fre- 
quency of 45 kHz and 15 kHz respectively. 

These two signals V;(f45) and V;(f15) are amplified and rectified via pins 4 and 7.A differential amplifier 
provides an output signal that is proportional to the difference between the two signals. This output sig- 
nal is available at pin 12 via an electronic switch. 


On selection of “record’’ a 220 kHz input signal Vj(fs5) at pin 8 is amplified and rectified then sampled 
by an RC network connected to pin 11. The signal is fed via the electronic switch to the common out- 
put at pin 12. 

Amplification of the “‘record-rectifier’’ is controlled by the d.c. level of the READ pulse input at pin 9. 
When “‘record”’ is selected only the applicable part of the circuit is activated. 


QUICK REFERENCE DATA 


Supply voltage (pin 16) Vp=V16-1 typ. 10 V 
; max. 13,2 V 

Supply current (pin 16) 

mode PLAY (Vg and V 4 high level) Ip=116 typ. 11,5 mA 

mode RECORD (Vg and V 4Q low level) Ip=116 typ. 85 mA 
Play 
Output current mixer 114,15 190 to 360 uA 
Amplification ‘‘mixer” part All45-!14 typ. 120 wA 


Amplification ‘rectifier’ part 


D.C. voltage shift AV 42-4 typ. 660 mV 

Output voltage (pin 12) pees 
without input signal 
at Vre¢ (pin 3) = 4,2 V V 42-1 typ. 3,5 V 

Input voltage range (pin 13) V 13-4 50 to 100 mV 

Maximum input voltage (pin 2) V9-4 20 mV 

Record 


Amplification ‘’record-rectifier”’ 


Output voltage (pin 12) 
V8(p-p) = 200 mV; f = 220 kHz 
at Vg.4 low level V 42-1 typ. 4V 
at Vg.1 high level V42-1 typ. 2,1 V 


PACKAGE OUTLINE 
16-lead DIL; plastic, with internal heat spreader (SOT-38WE-2). 
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Fig. 1 Block diagram. 
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Track sensing amplifier for video recorders TDA2503 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 16) Vp = V16-1 max. 13,2 V 
Voltages with respect to pin 1 
Input voltage all pins Vin-1 max. 9 V 
Output voltage 
pin 12 V12-1 max. & V 
pin 14 V14-1 max. 13,2 V 
pin 15 V15-1 max. 13,2 V 
Voltage at pin 11 V41-1 max. 9V 
Current at pin 12 42 max. 10 mA 
Total power dissipation Prot max. 500 mW 
Storage temperature range T stg —65 to + 150 °C 
Operating ambient temperature range Tamb Oto +70 °C 


THERMAL RESISTANCE 
From junction to ambient Rth j-a typ. 75 K/W 


7292268 ma 


) ho A 


DEVELOPMENT SAMPLE DATA 


oO 

Nh 

> 

oO 

oe] 

° 
aT 


15 
Tamb (~C) Vg 1 (V) 


Fig. 2 Power derating curve. Fig. 3 Amplification of the ‘‘record-amplifier’’ 
V 11-1 asa function of input voltage Vg.1; 
Vp=10V; V8(p-p) = 200 mV. 
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D.C. CHARACTERISTICS 
Vp = V16-1 = 10 V; Tamb = 25 OC; measured in Fig. 1; unless otherwise specified 


parameter symbol min, | typ. max. 


Supply 
| Supply voltage (pin 16) Vp=Vigi1 | 9 10 126 |V 
Reference voltage (pin 3) Vref = V3.4. | - 4,2 _ V 


Supply current (pin 16) 


“play”; Vg and V 4Q high level 7,5 11,3 148 | mA 

“record’’; Vg and V 79 low level 5,6 8,5 11,2 | mA 
Input current 

high level; V79.4 = 10 V _ — 1 uA 

low level; V19.7 =O V _ — 1 pA 
Input voltage (pin 10 at position ‘‘play’’) 

Vj (4-4) 3,0 3,2 3,4 V 

Vj (f5) 3,0 32 3,4 V 

Vj (f45) 2,/ 2,9 3,1 V 

Vj; (F745) 2,7 2,9 2S Fa | V 
Input voltage (pin 10) 

position “‘play”’ = high level 2 — — V 

position ‘‘record”’ = low level —~ — 0,8 V 
V1 (pin 10 at position “play’’) 2,/ 2,9 al V 
Veco (pin 10 at position “play’’) 2,7 2,9 3,1 V 
READ pulse current (pin 9) 

V9.4=10V — — UA 

V9.14=0V — — 10 pA 
Mixer output current (pins 14 and 15) 

from + 10 V; pin 10 at position ‘‘play”’ 

lg (f45) pin 14) 190 | 275 360 | uA 

= lo (f45) pin 15) 190 | 275 360 | vA 

cae Input voltage (pin 13) 

— Vemix (pin 10 at position “‘play’’) 3,0 | 3,2 3,4 V 
VRc (f5) with Vg. at low level — 2,1 — V 
Output voltage (pin 12) 

at Vj (fas) = Vj (f15) - Vref—-0,7 | — V 
at Vj (f45) « Vj (45) = 150 mV 
at Vj (f45) > Vj (f15) 6,5 7,0 7,75 | V 
Input voltage (pin 9) 
READ = high level 9 ~ — V 
— — 2 V 


READ = low level 
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Track sensing amplifier for video recorders TDA2503 


A.C. CHARACTERISTICS 
Vp = V16-1 = 10 V; Tamb = 25 OC; measured in Fig. 1; unless otherwise specified 


parameter symbol 


Position “‘play”’ 


Amplification ‘‘mixer’’ part | 
Vi (f4-4) = 1 mV, 100 kHz sine | 


| 
Vfmix = 100 mV(p.5), 100 kHz square wave | 
provides output current | 
(a) square wave in phase with sine lq5-l14 | | 
(b) square wave 180° with respect to sine | !44-lq75 | — | 120 _ LA 
(c) square wave 90° with respect to sine Ilq5—l14! | _ | O | — uA 
D.C. voltage shift* | | 
IVa(rms) - V7(rms)! = 10 mV; f= 100 kHz | AV 49-4 | 560 | 660 | 760 | mV 
Position “‘record”’ (see also Fig. 3) | 
Output voltage 
V8(p-p) = 200 mV; f = 220 kHz 
= at Vg.4 = high; Vq4-4 = V12-1 V 42-1 = 2,1 = V 
a at Vg.1 = low; V44.4 = V12-1: V42-1 — 4 — V 
iT when —l11max. = 2 MA 
a Common mode rejection ratio (pin 12) 
= at V4(rms) = V7(rms) = 0 to 1500 mV CMRR 0° = —  |dB 
Input impedances 
< dynamic track following (pin 2) [29.4 | 6,4 8,2 11,0 |k&Q 
= record (pin 8) {Zg.4| 6,4 8,2 11,0 |kQ 
ro) mixer (pin 13) 1213-11 6,4 8,2 11,0 | kQ 
7 reference voltage (pin 3) 23.4 | 0,1 1,0 — MQ 
2 detector inputs (pins 4 and 7) 247-1 | 6,4 8,2 11,0 | kQ 
a) 
Input voltages 
mixer (pin 13) V 13-4 50 — 100 |mvV 
dynamic track following (pin 2) 
for undisturbed output signal pins 14, 15 V2.4 = = 20 mV — 
detector inputs (pins 4 and 7) aa 
(peak-to-peak value) = — 1,5 V a 
record (pin 8) a 
(peak-to-peak value) — - 2,0 V 


* Voltage with respect to V19 = Vre¢—0,7 V. 


October 1983 189 


TDA2540 
TDA2540Q 


TELEVISION IF. AMPLIFIER AND DEMODULATOR 


The TDA2540 is an i.f. amplifier and demodulator circuit for colour and black and white television 
receivers using n-p-n tuners. 
It incorporates the following functions: 


— gain-controlled wide-band amplifier, providing complete i.f. gain 

— synchronous demodulator 

— white spot inverter 

— video preamplifier with noise protection 

— a.f.c. Circuit which can be switched on/off by a d.c. level, e.g. during tuning 

— a.g.c. circuit with noise gating 

— tuner a.g.c. output (n-p-n tuners) 

— VCR switch, which switches off the video output; e.g. for insertion of a VCR playback signal 


QUICK REFERENCE DATA 


Supply voltage V 41-13 typ. 12 V 
Supply current l44 typ. 50 mA 
|.F. input voltage at f = 38,9 MHz (r.m.s. value) V 1-16 (rms) typ. 100 pV 
Video output voltage (white at 10% of top sync) V12(p-p) typ. 2,7 V 
|.F. voltage gain control range Gy typ. 64 dB 
Signal-to-noise ratio at Vj = 10 mV S/N typ. 58 dB 
A.F.C. output voltage swing for Af = 100 kHz AV5.13 typ. 10 V 


PACKAGE OUTLINES 


TDA2540 : 16-lead DIL; plastic (SOT-38). 
TDA25400: 16-lead OIL; plastic (SOT-58). 
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Fig. 1 Block diagram. 


Television i.f. amplifier and demodulator 


RATINGS 


TDA2540 
TDA2540Q 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 

Tuner a.g.c. voltage 
Total power dissipation 
Storage temperature 


Operating ambient temperature 


CHARACTERISTICS (measured in Fig. 5) 


Supply voltage range 


V11-13 
V4-13 
Prot 

T stg 
Tamb 


V11-13 


max. 13,2 V 
max. 12 V 
max. 900 mW 
—55 to+ 125 °C 
—25 to+60 °C 
typ. 12 V 


10,2 to 13,2 V 


The following characteristics are measured at Tamp = 25 °C; V44.13 = 12 V; f = 38,9 MHz 


|.F. input voltage for onset of a.g.c. (r.m.s. value) 


Differential input impedance 
Zero-signal output level 
Top sync output level 


|.F. voltage gain control range 
Bandwidth of video amplifier (3 dB) 
Signal-to-noise ratio at V; = 10 mV 


Differential gain 


Differential phase 


* 


Vo black-to-white 


** S/N = ———_—_____—_ 
Vi(rms) at B = 5 MHz 


V1-16(rms) 


121-16 | 
V 12-13 


V 12-13 


So-called ‘projected zero point’, e.g. with switched demodulator. 


typ. 100 pV 

< 150 wV 
2 kQ2 in parallel 

‘YP. with 2 pF 

typ. 62:0,3-V" 

typ. 3,07 V 
2,9to3,2 V 

typ. 64 dB 

typ 6 MHz 

typ 58 dB** 

typ 4% 

< 10 % 

typ. 29 

< 10° 
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TDA2540 — 
TDA2540Q 


CHARACTERISTICS (continued) 


> 46 dB 
| 1 7 
Intermodulation at 1,1 MHz: blue typ. 60 dB 
yellow* ots 
typ. 50 dB 
le es 46 dB 
at 3,3 MHz typ. 54 dB 
- 3,2dB 
-10dB 


- 30dB spectrum for  -30dB 
yellow 


spectrum for 
blue 


SC. Ce. PC. SC. CG. PC. 7266331. 


S.C.: sound carrier level 
C.C.: chrominance carrier level with respect to top sync level 
P.C.: picture carrier level 


Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 


PoC. 
GENERATOR 


38,9 MHz 


— 5.C. TEST SPECTRUM 
= GENERATOR VEEN EOR CIRCUIT ANALYZER 
33,4 MHz 
7276178 
CC. \ pas +12 V 
GENERATOR manual gain control; 
34,5 MHz 7 adjusted for blue: V,5_43=4V 


Fig. 3 Test set-up for intermodulation. 


Vo at 4,4 MHz Vo at 4,4 MHz 


*20leg = BG dB. #20 log 
9 Vo at 1,1 MHz * Vo at 3,3 MHz 
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Television i.f. amplifier and demodulator 


Carrier signal at video output 


2nd harmonic of carrier at 


video output 


White spot inverter threshold level (Fig. 4) 


White spot insertion level (Fig. 4) 


Noise inverter threshold level (Fig. 4) 


Noise insertion level (Fig. 4) 


External video switch (VC 
the output at: 


R) switches off 


V 12--13 
(V) ' 
7 I 
white spot inverter 66 it 
threshold level ; ! 
zero—signal level, ae 6 
white level (CCIR) ; 
' : \ 
white spot insertion fe o 
level 
noise insertion level — 3,8 4 
top sync level 301-3 = 
i 
2 | 
noise inverter 18 2 i 
threshold level t V 
1 { 
0 


V14-13 


TDA2540 
TDA2540Q 


typ. 4 
< 30 
typ. 20 
< 30 
typ. 6,6 
typ. 47 
typ. 1,8 
typ. 3,8 
—< 1,1 

7Z76177.1 

time 


Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 


Tuner a.g.c. output current range 


Tuner a.g.c. output voltage at |g = 10 mA 


Tuner a.g.c. output leakage current 


V14-13 =5 V; V4.13 = 


12 V 


Maximum a.f.c. output voltage swing 


Detuning for a.f.c. output 
of 10 V 


voltage swing 


A.F.C. zero-signal output voltage 


(minimum gain) 
A.F.C. switches on at: 
A.F.C. switches off at: 


4 
V4-13 


4 
AV5.13 
Af 
V5-13 


V6-13 
V6-13 


10 to O 

= 0,3 
< 15 
10 

typ. 11 
tvp. 100 
<< 200 
typ. 6 
4to8 

i oY 
<< 1,5 
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10 nF 7 


sake 1,5 
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10 nF 


7Z76192.1A 


|.5 kQQ 
+12 V 


10° cle 
‘7 ‘f ‘7 7 


video 
output 


Fig. 5 Typical application circuit diagram; OQ of L1 and L2 ~ 80; f = 38,9 MHz. 
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Television i.f. amplifier and demodulator 
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Fig. 6 A.F.C. output voltage (V5.743) as a function of the frequency. 
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Fig. 7 Signal-to-noise ratio as a function of the input voltage (V 4.76). 
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TDA2541 
TDA2541Q 


TELEVISION LF. AMPLIFIER AND DEMODULATOR 


The TDA2541 is an i.f. amplifier and demodulator circuit for colour and black and white television 
receivers using p-n-p tuners. 
It incorporates the following functions: 


— gain-controlled wide-band amplifier, providing complete i.f. gain 

— synchronous demodulator 

— white spot inverter 

— video preamplifier with noise protection 

— a.f.c. circuit which can be switched on/off by a d.c. level, e.g. during tuning 

— a.g.c. circuit with noise gating 

tuner a.g.c. output (p-n-p tuners) 

VCR switch, which switches off the video output; e.g. for insertion of a VCR playback signal. 


| 


| 


QUICK REFERENCE DATA 


Supply voltage V411-13 typ. 12 V 


Supply current i typ. 50 mA 
|.F. input voltage at f = 38,9 MHz 

(r.m.s. value) . V 4-16(rms) typ. 100 pV 
Video output voltage (white at 10% of top sync) V 42(p-p) typ. 2,7 V 
|.F. voltage gain control range Gy typ. 64 dB 
Signal-to-noise ratio at Vj = 10 mV S/N typ. 58 dB 
A.F.C. output voltage swing for Af = 100 kHz AV5.13 typ. 10 V 


PACKAGE OUTLINES 


TDA2541_ : 16-lead DIL; plastic (SOT-38). 
TDA25410: 16-lead OIL; plastic (SOT-58). 
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Fig. 1 Block diagram. 


TDA2541 


Television i.f. amplifier and demodulator 


TDA2541Q 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage V14-13 max. 13,2 V 
Tuner a.g.c. voltage | V4.13 max. 12 V 
Total power dissipation Prot max, 900 mW 
Storage temperature T stg —§5 to+ 125 OC 
Operating ambient temperature Tamb —25 to +60 °C 


CHARACTERISTICS (measured in Fig. 5) 


Supply voltage range V11-13 eee ‘e ie : 
The following characteristics are measured at Tamp = 25 °C; V11.13 = 12 V; f = 38,9 MHz 

|.F. input voltage for onset of a.g.c. (r.m.s. value) V1-16(rms) ie i a 
Differential input impedance 121-16 | typ. ens a 
Zero-signal output level V 12-13 typ. 6403 V* 
Top sync output level V 12-13 ae = 
|.F. voltage gain control range Gy typ. 64 dB 
Bandwidth of video amplifier (3 dB) B typ. 6 MHz 
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB** 
Differential gain dG oa - : 
Differential phase dy be a 


% 


So-called ‘projected zero point’, e.g. with switched demodulator. 
os Vo black-to-white 
SS SS 
Vi(rms) at B = 5 MHz 
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TDA2541 
TDA2541Q 


CHARACTERISTICS (continued) 


> 46 dB 

Int dulat t 1,1 MHz: : 
ntermodulation at 1,1 z: blue typ. 60 dB 
yellow* . ae 
typ. 50 dB 
> 46 dB 

3 MHz2** 
at 3, Hz typ. 54 dB 
- 3,2dB 
-10dB 


~13,2dB 


- 30dB spectrum for -30dB 
yellow 


spectrum for 
blue 


sc. Cc. PC. SC... - CC. EC. 71266331.1 


S.C. : sound carrier level 
C.C. :chrominance carrier level {( with respect to top sync level 
P.C. : picture carrier level 


Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 


PC. 


GENERATOR | 
38,9 MHz 


ae S.C. 
a ; TEST | SPECTRUM 
—— GENERATOR ATTENUATOR | CIRCUIT ANALYZER 
33,4 MHz 
7276178 

C.C. S agg +12 V 

GENERATOR manual gain control; 
34,5 MHz adjusted for blue: Vj5_43=4V 


Fig. 3 Test set-up for intermodulation. 


0 log Most aa MMe 10 log Nose at MHz 
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TDA2541 


Television i.f. amplifier and demodulator 


TDA2541Q 
a typ 4 mV 
Carrier signal at video output 2 30 mV 
: : . typ 20 mV 
2nd harmonic of carrier at video output | = 30 mV 
White spot inverter threshold level (Fig. 4) typ. 6,6 V 
White spot insertion level (Fig. 4) typ. 47 V 
Noise inverter threshold level (Fig. 4) Lyp. 18 V 
Noise insertion level (Fig. 4) typ. 3,8 V 
External video switch (VCR) switches off | 
the output at: > * oS os V9q.130.< 1,1 V: 
V 12--13 7Z76177.1 
(V) | 
7 ! 
white spot inverter 6.6 | 
threshold level ‘ 
zero—signal level, ae 6 
white level (CCIR) | 
white spot insertion ) 
— 47 
level 
noise insertion level — 3,8 2 
I 
top sync level 3,07 3 +} —— 
| 
noise: inverter 2 | 
threshold level 18 \ 
| 
1 i 
0 
time 


Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 


Tuner a.g.c. output current range _ l4 . _ Oto10 mA 
Tuner a.g.c. output voltage at 14 = 10 mA V A413 << 03 V 
Tuner a.g.c. output leakage current 

V14-13 =11V;V4.13=12V l4 < 15 pA 
Maximum a.f.c. output voltage swing © : AV513 on _ : | 


typ. 100 kHz 


Detuning for a.f.c. output voltage swing of 10 V Af c 200 kHy 
A.F.C. zero-signal output voltage y typ. 6 V 
(minimum gain) 5-13 4to8 V 
A.F.C. switches on at: | V6-13 2 3,2 V 
A.F.C. switches off at: V6-13 <i 1,5 V 
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Fig. 5 Typical application circuit diagram; O of L1 and L2 ~ 80; f, = 38,9 MHz. 
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Fig.6 A.F.C. output voltage (V5.13) as a function of the frequency. 
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Fig. 7 Signal-to-noise ratio as a function of the input voltage (V4.1g). 


206 ~ January 1980 


DEVELOPMENT SAMPLE DATA 
TDA2542 
TDA2542Q 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


TELEVISION I.F. AMPLIFIER AND DEMODULATOR 


The TDA2542 is an i.f. amplifier and demodulator circuit for E and L standards in colour and black 
and white television receivers using p-n-p tuners. 
It incorporates the following functions: 


— gain-controlled wide-band amplifier, providing complete i.f. gain 

— synchronous demodulator 

— video preamplifier 

— a.f.c. circuit which can be switched on/off by a d.c. level, e.g. during tuning 
— a.g.c. circuit 

— tuner a.g.c. output (p-n-p tuners) 


QUICK REFERENCE DATA 


Supply voltage | V11-13 typ. 12 V 


Supply current 144 typ. 50 mA 
|.F. input voltage at f = 32,7 MHz 

(r.m.s. value) V 1-16(rms) typ. 100 pV 
Video output voltage (peak-to-peak value) V4 2(p-p) typ. 3 NV. 
!.F. voltage gain control range Gy typ. 64 dB 
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB 


A.F.C. output voltage swing for Af = 100 kHz AV5.13 typ. 10 V 


PACKAGE OUTLINES 


TDA2542 =: 16-lead DIL; plastic (SOT-38). 
TDA25420: 16-lead QIL; plastic (SOT-58). 
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Fig. 1 Block diagram. 


TDA2542 


Television i.f. amplifier and demodulator 


TDA2542Q 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage V11-13 max. 13,8 V 
Tuner a.g.c. voltage V4.13 max. 12 Vv 
Total power dissipation Prot max. 900 mW 
Storage temperature T stg —55 to+ 125 9C 
Operating ambient temperature Tamb —25 to+60 °C 


CHARACTERISTICS (measured in Fig. 2) 


Supply voltage range V11-13 ae - Pe ¥ 
The following characteristics are measured at Tamp = 25 OC; V11.13 = 12 V; f = 32,7 MHz 
|.F. input voltage for onset of a.g.c. (r.m.s. value) V1-16(rms) hi tee 
e Differential input impedance | 41-16 | typ. ce ee 
e Zero-signal output level V12-13 typ. 2,9 V 
r Maximum video output voltage (peak-to-peak value) V42(p-p) Be 4A V 
7 Video output voltage variation 
<x at 50 dB input voltage variation AV 12.13 < 0,5 dB 
: IF. voltage gain control range Gy typ. 64 dB 
= Bandwidth of video amplifier (3 dB) B typ. 6 MHz 
6 _ Signal-to-noise ratio at Vj = 10 mV S/N typ. 58 dB* 
im Differential gain dG oe ee 
nf <= 10 % 
° Differential phase dy bi hs 


V9 black-to-white 
Va(rms) at B = 5 MHz ~ 


* S/N = 
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TDA2542 
TDA2542Q 


CHARACTERISTICS (continued) 


Carrier signal at video output 


2nd harmonic of carrier at video output 


Tuner a.g.c. output current range 

Tuner a.g.c. output voltage at 14 = 10 mA 

Tuner a.g.c. output leakage current 
V14-13 = 3 V; V4.13 = 12V 


Maximum a.f.c. output voltage swing 


Detuning for a.f.c. output voltage swing 
of 10 V 

A.F.C. switches on at: 

A.F.C. switches off at: 


A.G.C. detector reference voltage 


January 1980 


typ. 4 mV 
< 30 mV 
typ. 20 mV 
< 30 mV 
Oto 10 mA 
a 03 V 
< 15 pA 
> 10 V 
typ. 11 V 


> 3,2 V 
< 1,5 V 
typ 3,9 V 


DEVELOPMENT SAMPLE DATA 


APPLICATION INFORMATION o 
fa") 
< 

+12 V +28 V 5 
“4 4 4 4 4 = 
ATkQ. a 7 100 kQ2 = 
4,7 pF 
VS 15 sas 2 
+ 100 = 
ee ae nE ee i th : 
kQ kQ kQ 2 
> 
tuner a.g.c. aw tuning voltage = 
2,2 M2 2 
39 a.f.c. switch ro) 
k 02 =— 3 
2 
cS 
10 nF 
tas 15 
i.f. input nF 
10 nF 
‘|ts kQ 
+ 
xe + 4 + 12 V 
22 iF =— 

< 7 7 7 

© video 7284196 

© Output 


Fig. 2 Typical application circuit diagram; Q of L1 and L2 ~ 80: f = 32,7 MHz. 
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Fig. 3 A.F.C. output voltage (V5.13) as a function of the frequency. 
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Fig. 4 Signal-to-noise ratio as a function of the input voltage (V 4.46). 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA2543 


made available for evaluation, It does not necessarily 


imply that the device will go into regular production. 


AM SOUND IF. CIRCUIT FOR FRENCH STANDARD 


GENERAL DESCRIPTION 


The TDA2543 is a monolithic integrated AM sound i.f. circuit in television receivers for the French 
standards L and L’. 


The circuit incorporates the following functions: 

@ 3-stage gain controlled i.f. amplifier, providing complete i.f. gain 
@ Synchronous AM demodulator 

@ A.G.C. circuit 


@ Audio input circuit with two external audio inputs and switching facilities to provide for either the 
demodulated i.f. or an external signal output 


@ Demodulated i.f. output is available from the input of the switching circuit 


QUICK REFERENCE DATA 


Supply voltage (pin 12) V12.14= Vp typ. 12 V 


Minimum i.f. vision carrier input voltage (r.m.s. value) 

for an output signal V743.14(rms) = 480 mV VVvC1-18(rms) max. 30 uv 
|.F. control range AGy min. 60 dB 
A.F. output voltage (r.m.s. value) V 13-14(rms) typ. 680 mV 
Distortion at VyvcC1-18(rms) = 9 MV dtot max. 1% 
Signal-to-weighted-noise ratio according to CCIR 468 S+N/N min. 50 dB ‘ 
Maximum signal amplitude for the a.f. switch (r.m.s. value) WVg-11-14(rms) min. 2V 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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TDA2543 


VOLTAGE 
STABILIZER 


if. input 
(1) 


switch 
voltage 


TDA2543 a.f. input 


SIGNAL 
PROCESSING 
FORA.G.C. 


a.f. output 


7286842 


a.f. output 


(1) |.F. signal: vision carrier (V.C.) and sound carrier (S.C.). 


Fig. 1 Block diagram. 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

— Supply voltage range (pin 12) V412.14= Vp max. 13,2 V 

— Switch voltage (pin 5) V5.14 max. Vp V 
— Current at pin 4 I4 max. 5 mA 
—|4 short-circuit proof 
Storage temperature range Tstg —25 to +150 °C 
Operating ambient temperature range Tamb —20 to +70 °C 
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TDA2543 


AM sound i.f. circuit for French standard 


CHARACTERISTICS 


Vp = 12 V; Tamb = 25 ©C; input signal (vision carrier V.C.) with fyco = 39,2 MHz; sound carrier (S.C.) 
modulated with f,, = 1 kHz and m = 0,8; measured in Fig. 2; unless otherwise specified 


parameter 
Supply 
Supply voltage range (pin 12) Vp 1332 V 
| Supply current (pin 12) Ip — mA 
I.F. input (pins 1 and 18) 
Minimum i.f. vision carrier input voltage 
(r.m.s. value) for an output signal 
V13-14(rms) = 480 mV VVC1-18(rms) 30 uv 
Maximum i.f. vision carrier input voltage 
(r.m.s. value) VVC1-18(rms) — mV 
Input resistance R4-18 — kQ2 
Input capacitance C118 — pF 
< |.F. control range (—3 dB) AGy _ dB 
W A.F. output (pin 13) 
= A.F. output voltage (r.m.s. value) 
a at VvC1-18(rms) = 9 mV V 13-14(rms) va mV 
5 Output resistance R 43-14 — $2 
= Distortion at VyC1-18(rms) = 5 mV dtot 1 % 
O Signal-to-weighted-noise ratio 
= at a.f. output (pin 13) according to | 
> CCIR 468 at VVC1-18(rms) =5 mV S + N/N _ dB 
QC | AF. switch (pins 8, 11 and 6) 
Maximum input voltage (r.m.s. value) V8-14(rms) — V 
V41-14(rms) ~ V _ 
Voltage gain Gy ~ dB — 
Amplitude frequency response (--3 dB) f 20 000 | Hz — 
Crosstalk between the non-switched = 
input and the output a - dB 
Input resistance Rg: 41-14 _ kQ2 
Output resistance R6-14 = Q 
De-emphasis switch (pin 4) 
Input resistance for: 
ON (V5.14 >3 V) R4.14 200 9) 
OFF (V5.414<1V) R4-14 = kQ 
Switch voltage (pin 5) 
A.F. switch ON (pin 8 switched) V5.14 Vp V 
A.F. switch OFF (pin 11 switched) V5-14 1 V 
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TDA2543 


+ 1yuH (+12V)} 
100 uF 
‘L 
rane 39,2 MHz 
i.f. vision 
carrier 
input 
(VC) 
22 10 
56 2 | faa uF nF 41 
‘f 7 7 
4,7 nF 
ive il 470 nF (a.f.) 
s }—_______-- audio 
input 
(a.f.) 
audio 
output 
de- emphasis switching an nr 
switching output input y 7286841 


Fig. 2 Measuring circuit; L1 adjusted to minimum distortion at the a.f. output. 
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AM sound i.f. circuit for French standard TDA2543 
| 
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Fig. 3 Control curve of the i.f. amplifier; the r.m.s. a.f. output voltage at pin 13 (V13-14(rms)) as a 
function of the r.m.s. i.f. vision carrier input voltage (VyC1-18(rms)) at fm = 1 KHz and m = 0,8 
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DEVELOPMENT SAMPLE DATA 


10 100 

Vvetsi3 ony 
Fig. 4 Signal-to-weignted-noise ratio (S + N/N) at the output (pin 13) as a function of the r.m:s. i.f. 
vision carrier input voltage (V\vC41-18(rms)): 
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Fig. 5 Distortion (dtp) at the output (pin 13) as a function of the r.m.s. i.f. vision carrier input voltage 
(VVC1-18(rms)) at fry = 1 KHz and m = 0,8. 
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TDA2544 
TDA2544Q 


TELEVISION I.F. AMPLIFIER AND DEMODULATOR 


The TDA2544 is an i.f. amplifier and demodulator circuit for colour and black and white television 


receivers. 
lt incorporates the following functions: 


— gain-controlled wide-band amplifier, providing complete i.f. gain 


— low-level synchronous demodulator 

— white spot inverter 

— video preamplifier with noise protection 

— a.f.c. circuit with balanced output 

— a.g.c. Circuit with noise gating 

— tuner a.g.c. output for control of MOS tuners 
— external video switch 


QUICK REFERENCE DATA 


Supply voltage 

Supply current 

1.F. input sensitivity at f = 45,75 MHz (r.m.s. value) 
Video output voltage (white at 12,5% of top sync) 
|.F. voltage gain control range 

Signal-to-noise ratio Vj = 10 mV 

A.F.C. sensitivity 


V11-13 

44 
V1-16(rms) 
V12(p-p) 
Gy 

S/N 


PACKAGE OUTLINES 


TDA2544 = 16-lead DIL; plastic (SOT-38). 
TDA25440: 16-lead OIL; plastic (SOT-58). 


typ. 
typ. 
typ. 
typ. 
typ. 
typ. 
typ. 


12 V 

50 mA 
150 uv 
2,6 V 

63 dB 
58 dB 
80 mV/kHz 
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tuner a.g.c. 


CONTROLLED 
1.F. AMPLIFIER 


Noise inverter 


- ti 
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tuner 4.g.c. 
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+ 


take-over 
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A.F.C. 
OUTPUT 
AMPLIFIER 


A.F.C. 
SYNCHRONOUS 
DEMODULATOR 


a.f.c. Output 


REFERENCE 
AMPLIFIER 


a.f.c. Output 


VIDEO 
PREAMPLIFIER 


V2. 
video Output 


SYNCHRONOUS 
DEMODULATOR 
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INVERTER 


A.G.C. DETECTOR/ 


7284204 


O 
{ VCR 
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Fig. 1 Block diagram. 
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TDA2544 


Television i.f. amplifier and demodulator 


TDA2544Q 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage V41-13 max. 13,8 V 
Tuner a.g.c. voltage V4.13 max. 12 V 
Total power dissipation Prot max. 1,2 W 
Storage temperature Tstg —55 ta+ 125 °C 
Operating ambient temperature Tamb —25 to+ 65 °C 


CHARACTERISTICS (measured in Fig. 5) 


typ. 12 V 
Supply voltage range V141-13 o 2013.8 V 
The following characteristics are measured at Tamp = 25 °C; V14.13 = 12 V 
1.F. input voltage for onset of a.g.c. (r.m.s. value) 
at f = 45,75 MHz V1-16(rms) tYP- 150 pV 
Differential input impedance | 21-16 | Te a 
Zero-signal output level V 12-13 typ. 5,5. V™ 
Top sync output level V412-13 typ. 2,5 V 
|.F. voltage gain control range Gy tvp. 63 dB 
Bandwidth of video amplifier (3 dB) B typ. 6 MHz 
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB** 
typ 4% 
Differential gain | dG < 10 % 
G 
Differential phase dy De ee 


* So-called ‘projected zero point’, e.g. with switched demodulator. 


Vo black-to-white 


** S/N = ———_______ 
Vin(rms) at B = 5 MHz 
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TDA2544 
TDA2544Q 


CHARACTERISTICS (continued) 


Intermodulation at 0,9 MHz: blue* typ. 50 dB 
yellow* typ. 46 dB 
at 2,6 MHz** typ. 49 dB 

- 3,2dB 


-10dB 


- 30dB spectrum for ~30dB 
yellow 


spectrum for 
blue 


SiC. - CG: EC. SC. VEC. PC. 7266331.1 


S.C. : sound carrier level 
C.C. : chrominance carrier level | with respect to top sync level 
P.C. : picture carrier level 


Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 


PeCe 
GENERATOR 


45,75 MHz 


S.C. | 
| TEST SPECTRUM 
GENERATOR ATTENUATOR CIRCUIT ANALYZER 
42,17 MHz 


CC. Sg Sa #12 
GENERATOR manual gain control; 


41,25 MHz adjusted for blue: V19—13 =4V 
7284194 


Fig. 3 Test set-up for intermodulation. 


Vo at 3,6 MHz Vo at 3,6 MHz 
* 20 log ———___—__ + 3,6 cB. ** 20 log —————_—-. 
Vo at 0,9 MHz Vo at 2,6 MHz 
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TDA2544 


Television i.f. amplifier and demodulator 


TDA2544Q 

Carrier signal at video output < 30 mV 
2nd harmonic of carrier at video output << 30 mV 
White spot inverter threshold level (Fig. 4) typ. 6,4 V 
White spot insertion level (Fig. 4) typ. 41V 
Noise inverter threshold level (Fig. 4) typ. 1,6 V 
Noise insertion level (Fig. 4) typ. Soe V 
External video switch (VCR) switches off 

the output at V14-13 < 1,0 V 

W243 
7284193 
(V) 


~S 
ad 


white spot inverter___¢ 4 
threshold level 6 


zero—signal !evel 5,5 
white level (CCIR)—— 5,3 


5 
white spot insertion __ 4 4 
level 4 
noise insertion level — 3,3 
| 
top sync level ————— 2,5 | 
noise inverter 16 2 
threshold level ‘ \ 
1 { 
0 


time 


Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 


Tuner a.g.c. output current range l4 O0to0,3 mA = 
Tuner a.g.c. output voltage at 14 =0,3 mA V4-13 < 0,3 V — 
Tuner a.g.c. output leakage current 
V14-13 =3V;V4.13=12V l4 << 10 wA 
A.F.C. output voltage (d.c. value) V5:6-13 typ. 6,8 V 
A.F.C. output offset voltage | V5-6 | Ss 1,5 V 
Maximum a.f.c. output voltage V5-6-13 2 11,6 V 
Minimum a.f.c. output voltage V5:6-13 < 2,8 V 
A.F.C. sensitivity typ. 80 mV/kHz 
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Fig. & Typical application diagram. 
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Fig. 6 Signal-to-noise ratio as a function of the input voltage (V 1.16). 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples TDA2 545A 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production. 


QUASI-SPLIT-SOUND CIRCUIT 


GENERAL DESCRIPTION 


The TDA2545A is a monolithic integrated circuit for quasi-split-sound processing in television receivers. 


Features 


@ 3-stage gain controlled i.f. amplifier 

@ A.G.C. circuit 

@ Reference amplifier and limiter amplifier for vision carrier (V.C.) processing 
@ Linear multiplier for quadrature demodulation 


QUICK REFERENCE DATA 


Supply voltage (pin 11) Vp=V11-13. typ. 12 


Supply current (pin 11) Ip=1!44 typ. 42 
Minimum i.f. vision carrier input voltage (r.m.s. value) VVC1-16(rms) tYP- 50 
Output voltage; 5,5 MHz (r.m.s. value) V12-13(rms) _ tyP. 100 
Output voltage; 5,742 MHz (r.m.s. value) V12-13(rms)  tyP. 45 
I.F. control range AGy min. 66 
Signal-to-weighted-noise ratio 

at 5,5 MHz S + W/W min. 53 

at 5,742 MHz S + W/W min. 51 


PACKAGE OUTLINES 
16-lead DIL; plastic (SOT-38). 
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V 
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uv 
mV 
mV 
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dB 
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TDA2545A 


38,9 


8 11 
18t SOUND |.F. & DEMODULATOR aa 


LIMITER - 
AMPLIFIER 


TDA2545A 


(1) 1 
| ie a 
he 

2 


3k | 
5,742 MHz 
ies a a 
SIGNAL aes 
PROCESSING 
FOR A.G.C. 
3 13 
7Z84654.1A 
(1) 1.F. signal: vision carrier (V.C.) and sound carrier (S.C.). 
Fig. 1 Block diagram. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 11) Vp =V41-13. max. 13,2 V 
Storage temperature range Tstg —25to +150 °C 
Operating ambient temperature range Tamb 0 to +70 °C 
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Quasi-split-sound circuit TDA2545A 


CHARACTERISTICS 


Vp =V471-13 = 12V; Tamb = 25 OC; measured at fyc = 38,9 MHz, fgcq = 33,4 MHz, 

toca = 33,158 MHz: 

Vision carrier (V.C.) modulated with 2 T/20 T pulses, line-for-line alternating with white bars; 
modulation depth 100% (proportional to 10% residual! carrier). 


Sound carriers (S.C.1, S.C.2) modulated with f = 1 kHz and Af = + 30 kHz. 
Vision-to-sound carrier ratios are V.C./S.C.1 = 13 dB and V.C./S.C.2 = 20 dB. 
Vision carrier amplitude (r.m.s. value) is Vy¢ = 10 mV. 

For measuring circuit see Fig. 2; unless otherwise specified. 


parameter in. ; unit 


Supply (pin 11) 


Intercarrier generation 


Supply voltage Vp =V41-12 10,8 12 13:2 V 
Supply current Pipe tas -- | 42 — mA 
1.F. amplifier 
<{ Minimum input voltage (r.m.s. value) 
P (intercarrier signals —3 dB) VVC1-16(rms) — 50 = UV 
7 Maximum input voltage (r.m.s. value} | 
ra (intercarrier signals + 1 dB) VVvC1-16(rms) — 100 7 mV 
= 1.F. control range AG, 66 co _ | dB 
= | Control voltage range Mesa 4 Ls 9 V 
a Input resistance R1-16 ae 2 — kKQ 
a Input capacitance C116 — 2 a pF 
_ 
LLJ 
> 
LLJ 
QO 


Output voltage; 5,5 MHz (r.m.s. value) V42-13(rms) _ | 100 | — mV 
| | 
Output voltage; 5,742 MHz (r.m.s. value) V12-13(rms) aa 45 = mV 
D.C. output voltage V 42-13 be be Og = V 
Allowable load resistance at the output R19-13 Ee i _ i= | kQ 
Allowable output current | -142 a mA 
Intercarrier signal-to-noise | | 
(measured behind the FM demodulators) | | 
Signal-to-weighted-noise ratio | 
according to CCIR 468-2, quasi-peak 
at 5,5 MHz S + W/W 53 — — dB 
at 5,742 MHz S + W/W 51 — — ' dB 
with black level (vision carrier | 
modulated with sync pulses only) 
at 5,5 MHz S + W/W | 60 -- — dB 


at 5,742 MHz S + W/W 58 _ — | dB 
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TDA2545A 


to FM demodulators 
5,742MHz 5,5 MHz 


if. input 
(1) 
562 | 
6 

| 1 

! t 

E14 

7 / 7 ae Wr Vie My Wn (Q=40) 

7Z284652.1A 


June 1983. 


Pins 4, 5,6, 7, 10 and 14 not connected. 
(1) 1.F. signal: vision carrier (V.C.) and sound carrier (S.C.). 
Fig. 2 Measuring circuit for TDA2545A. 


DEVELOPMENT SAMPLE DATA 


This information is derived fram development samples 
made available for evaluation. lit does not necessarily 
imply that the device will go into reculiar production. 


QUASI-SPLIT-SOUND CIRCUIT WITH 5,5 MHz DEMODULATION 


GENERAL DESCRIPTION 


‘TDA2546A 


The TDA2546A is a monolithic integrated circuit for quasi-split-sound processing, including 5,5 MHz 


demodulation, in television receivers. 


Features 
Ist i.f. (V.C.: vision carrier plus S.C.: sound carrier) 


@ 3-stage gain controlled i.f. amplifier 
A.G.C. circuit 


© 
@ Reference amplifier and limiter amplifier for vision carrier (V.C.) processing 
e 


Linear multiplier for quadrature demodulation 


2nd i.f. (5,5 MHz signal) 


8-stage limiter amplifier 

@ Quadrature demodulator 

@ A.F. amplifier with de-emphasis 
@ AV switch 


QUICK REFERENCE DATA 


Supply voltage (pin 15) 

Supply current (pin 15) 

Minimum i.f. vision carrier input voltage (r.m.s. value) 
Output voltage; 5,5 MHz (r.m.s. value) 

Output voltage; 5,742 MHz (r.m.s. value) 

|.F. control range 


Signal-to-weighted-noise ratio 
at 5,5 MHz 


at 5,742 MHz 


A.F. output voltage (r.m.s. value) 


Vp =V15-16 tyD. 12 
Ve meee ee typ. 54 
VVC1-18(rms) tYP- 90 
V14-16(rms) tYP. 100 
V14-16(rms) tYP. 45 
AG, min. 66 
S + W/W min. 53 
S + W/W min. 51 
Vo6-16(rms) tYP. 0,6 


PACKAGE OUTLINES 


18-lead DIL; plastic (SOT-102CS). 
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Fig. 1 Block diagram. 
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DEVELOPMENT SAMPLE DATA 


Quasi-split-sound circuit with 5,5 MHz demodulation 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 15) Vp =V145-16 
Input current (pin 4) l4 

Storage temperature range T stg 
Operating ambient temperature range Tamb 


TDA2546A 


max. 13,2 V 
max. 5 mA 
—25 to +150 °C 


0 


to +70 °C 
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TDA2546A 


CHARACTERISTICS 

Vp = V 15-16 = 12 V; Tamb = 29 OC; measured at fyc = 38,9 MHz, fscy = 33,4 MHz, 

fsc2 = 33,158 MHz: 

Vision carrier (V.C.) modulated with 2 T/20 T pulses, line-for-line alternating with white bars; modula- 
tion depth 100% (proportional to 10% residual carrier). 

Sound carriers (S.C.1, S.C.2) modulated with f = 1 kHz and Af = + 30 kHz. 


Vision-to-sound carrier ratios are V.C./S.C.1 = 13 dB and V.C./S.C.2 = 20 dB. 
Vision carrier amplitude (r.m.s. value) is Vy¢c = 10 mV. 
For measuring circuit see Fig. 2; unless otherwise specified. | 


Supply (pin 15) 
Supply voltage Vp =V45-16 10,8 | 12 13,2 | V 


Supply current Ip=115 — 54 — mA 
1.F. amplifier 
Minimum input voltage (r.m.s. value) 

_(intercarrier signals —3 dB) VVC1-18(rms) — 50 — uv 
Maximum input voltage (r.m.s. value) 

(intercarrier signals + 1 dB) VVC1-18(rms) —. 100 — mV 
|.F. control range AGy 66 | = dB 
Control voltage range V3.16 4 _ 9 V 
Input resistance R1.18 — ? a kQ2 
Input capacitance C1.18 — 2 = pF 
Intercarrier generation 
Output voltage; 5,5 MHz (r.m.s. value) V 14-16(rms) as 100 | — mV 
Output voltage; 5,742 MHz (r.m.s. value) V 14-16(rms) = 45 — mV 
D.C. output voltage V14-16 ae 5,9 = V 
Allowable load resistance at the output R14-16 7 _ — kKQ 
Allowable output current —l14 = _ 1 mA 


Frequency demodulator 
(measured at f = 5,5 MHz) 


Input voltage for start of limiting (r.m.s. value) | V12.16(rms) _ — 100 uv 
Maximum input voltage (r.m.s. value) V12-16(rms) — | 200 = mV 
D.C. output voltage V11,12,13-16 - 22 —_ V 
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Quasi-split-sound circuit with 5,5 MHz demodulation TDA2546A 


: Z hg ee 
| parameter symbol min. typ. | max. unit | 
A.F. output voltage (r.m.s. value) V6-16(rms) = 600 = mV 
D.C. output voltage V6-16 — 4 = V 
Allowable load resistance at the output R6-16 2/7 — _ Ko2 
Total harmonic distortion THD — _ 1 % 
Internal de-emphasis resistance Riaae ye nee 1 a k G2 

Switching voltage (pin 4) | 
for mute WAa46 9 — = V 
for a.f. on V4-16 } — — 2,5 V 
Intercarrier signal-to-noise 
(measured behind the FM demodulators) 
Signal-to-weighted-noise ratio 
according to CCIR 468-2, quasi-peak 
at 5,5 MHz S+ W/W 53 — _ dB 
at 5,742 MHz S + W/W 51 — — dB 
with black level (vision carrier | 
modulated with sync pulses only) 
at 5,5 MHz S + W/W 60 os dB 
L at 5,742 MHz S + W/W 58 -- — dB 
tle a ah Eg atau ic lbialn lng cpt — sey le Ste ate Nala eanlalles Mas a Ohad ole oth an a as ea cals ofa cute, Mile Reticle d AORN Sse an ae eee eee 


filter 5,742 MHz 


to external 
a > FM demodulator 
tVo 82002 

‘Lf 


DEVELOPMENT SAMPLE DATA 


filter 55 MHz 


+ 
x ee pee 
22 uF 8202 82022 n 
| Y SN 
TuH } 
1O0nE Mu 6,8 uH ee 


if. input 4,7 nF 


562 | 4,7 


10 47) & peed (Q=40) 
r 330nF 
: ‘ UF nF 132 G80 pF ae 
vs 
‘Sf is Va 
a.f 


L2 
AV r : . LP 
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(1) I.F. signal: vision carrier (V.C.) and sound carrier (S.C.). 


Fig. 2 Measuring circuit for TDA2546A. 
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TDA2548 
TDA2548Q 


TELEVISION IF. AMPLIFIER AND DEMODULATOR 


GENERAL DESCRIPTION 


The TDA2548 is an i.f. amplifier and demodulator circuit for colour and black and white television 
receivers using p-n-p tuners. 
It incorporates the following functions: 


— gain-controlled wide-band amplifier, providing complete |.f. gain 

— synchronous demodulator 

— white spot inverter 

— video preamplifier with noise protection 

— a.g.c. circuit with noise gating 

— tuner a.g.c. output (p-n-p tuners) 

— VCR switch, which switches off the video output; e.g. for insertion of a VCR playback signal. 


QUICK REFERENCE DATA 


Supply voltage V11-13 typ. 2 


Supply current l44 typ. 50 mA 
|.F. input voltage at f = 38,9 MHz 

(r.m.s. value) V 1-16(rms) typ. 100 wV 
Video output voltage (white at 10% of top sync) — V1 2(p-p) typ. 2,7 V 
|.F. voltage gain control range Gy typ. 64 dB 
Signal-to-noise ratio at Vj = 10 mV S/N typ. 58 dB 


PACKAGE OUTLINES 


TDA2548  : 16-lead DIL; plastic (SOT-38). 
TDA2548Q: 16-lead OIL; plastic (SOT-58). 


November 1982 | 239 


Ove 


za 
>) 
< 
© 
= 
on 
@ 
att § 
c 
© 
NO 


TDA2548 


; — 
+ 
Se ic, 
REFERENCE 
AMPLIFIER 
: 


: SYNCHRONOUS 
if. input 
DEMODULATOR 
CONTROLLED : 
16 \.F. AMPLIFIER 


A.G.C. DETECTOR / 
NOISE INVERTER 


- Wis 


3 14 7Z86744 


tuner a.g.c. 
take —- over 


VIDEO 
PREAMPLIFIER 


WHITE SPOT 
INVERTER 


+ 


Y—- 
Td 
Ld 
yY— 
V+ 
Yeo 
@_o---4 


video output 


Os8rscvdal 
8rScVaL 


(1) VCR switch can be connected 
either to ground or to+ 12 V. 


+ 
—_ 
nN — 
< 


Fig. 1 Block diagram. 


TDA2548 


Television i.f. amplifier and demodulator 


TDA2548Q 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage V11-13 max. 13,2 V 
Tuner a.g.c. voltage V4-13 max. 12 V 
Total power dissipation Prot max. 900 mW 
Storage temperature Tstg —55 to+ 125 SC 
Operating ambient temperature Tamb —25 to +60 OC 


CHARACTERISTICS (measured in Fig. 5) 


Supply voltage range V11-13 "Gs ‘. ne 
The following characteristics are measured at Tamb = 25 °C; V14-13 = 12 V; f = 38,9 MHz 

|.F. input voltage for onset of a.g.c. (r.m.s. value) V1-16(rms) oie ie . 
Differential input impedance |Z1-16 | typ. oe 
Zero-signal output level V 12-13 typ. 6+03 V* 
Top sync output level V12-13 or oe ‘ 
I.F. voltage gain control range Gy typ. 64 dB 
Bandwidth of video amplifier (3 dB) B typ. 6 MHz 
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB** 
Differential gain dG py Fe : 
Differential phase | dy a a 


* So-called ‘projected zero point’, e.g. with switched demodulator. 
= Vo black-to-white 
ONS Se 
Via(rms) at B = 5 MHz 
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CHARACTERISTICS (continued) 


Intermodulation at 1,1 MHz: blue* 


* 


yellow 


at 3,3 MHz** 


- 3,2dB 
-10dB 


-13,2dB 


-30dB spectrum for ~30dB 
yellow 


Se CC. PC. aC. JCC. PC. 


S.C. : sound carrier level 
C.C. :chrominance carrier level with respect to top sync level 
P.C. : picture carrier level 


> 46 dB 
typ. 60 dB 
e! 46 dB 
typ. 50 dB 
> 46 dB 
typ. 54 dB 


spectrum for 


blue 


7Z66331.1 


Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 
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SPECTRUM | 


aay > ATTENUATOR Liao 
GENERATOR | CIRCUIT ANALYZER 
33,4 MHz 
7276178 
CC. S boas 
GENERATOR manual gain control; 
34,5 MHz adjusted for blue: V,5_43=4V 


Fig. 3 Test set-up for intermodulation. 
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Television i.f. amplifier and demodulator 


Carrier signal at video output 


2nd harmonic of carrier at video output 


White spot inverter threshold level (Fig. 4) 
White spot insertion level (Fig. 4) 

Noise inverter threshold level (Fig. 4) 
Noise insertion level (Fig. 4) 


External video switch (VCR) switches off 
the output at: V44-13 


white spot inverter 
threshold level 


zero—signal level, 6 


white level (CCIR) >’ 
white spot insertion re 9 
level 
noise insertion level — 3,8 7 — aa 
top sync level 3,07 3 -——_ i 
| 
noise inverter 2 
1,8 | 


threshold level ' =a 


TDA2548 
TDA2548Q 


typ. 4 
<< 30 
typ. 20 
<— 30 
typ. 6,6 
typ. 4,7 
typ. 1,8 
typ. 3,8 
< ees 

7Z276177.1 

time 


Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 


Tuner a.g.c. output current range Iq 
Tuner a.g.c. output voltage at 14 = 10 mA V4-13 


Tuner a.g.c. output leakage current 
V714-13 = 11V; V4.13=12V lq 


< 


Oto10 mA 
a Oa: V. 
< 15 ywA 
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Fig. 5 Typical application circuit diagram; O of L1 © 80; fp 38,9 MHz. 
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Fig. 6 Signal-to-noise ratio as a function of the input voltage (V1.746). 
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DEVELOPMENT SAMPLE DATA | 
This information is derived from development samples TDA2549 


made available for evaluation. It does not necessarily 


imply that the device will go into requiar production. 


LF. AMPLIFIER AND DEMODULATOR FOR MULTISTANDARD 
TV RECEIVERS 


GENERAL DESCRIPTION 


The TDA2549 is a complete i.f. circuit with a.f.c., a.g.c., demodulation and video preamplification 
facilities for multistandard television receivers. It is capable of handling positively and negatively 
modulated video signals in both colour and black/white receivers. 


Features 


@® Gain-controlled wide-band amplifier providing complete t.f. gain 

e@ Synchronous demodulator for positive and negative modulation 

® Video preamplifier with noise protection for negative modulation 

@ Auxiliary video input and output (75 {2) 

Video switch to select between auxiliary video input signal and demodulated video signal 
® A.F.C. circuit with on/off switch and inverter switch 

® A.G.C. circuit for positive modulation (mean level) and negative modulation (noise gate) 
@ A.G.C. output for controlling MOSFET tuners 


QUICK REFERENCE DATA 


Supply voltage (pins 13 and 21) Vp = V13-21-3 typ. 12 V 
Supply current (pins 13 and 21) Ip = 143-91-3 typ. 92 mA 
I.F. input signal at Vp =2V 

(between pins 6 and 7) Vi = V6-7 typ. 100 uV 
Video output voltage at Vj = 0 V 

(between pins 22 and 3) 


positive modulation Vo = V22-3 typ. 2M 

negative modulation Vo = V22-3 typ. 4 Vv 
Gain control range Gy typ. 64 dB ih 
Signal-to-noise ratio at Vj = 10 mV S/N typ. 56 dB = 
A.F.C. output voltage swing (pin 15) V15-3 min. 10 V = 
Max. tuner a.g.c. output current 

(pin 10) 10 min. 03 mA 
Video bandwidth (3 dB) B typ. 5 MHz 
Auxiliary video input voltage (pin 12) 

at Vo = 2 V (peak-to-peak value) V12-3(p-p) typ. 1 V 
Auxiliary video output impedance 

(pin 14) IZ14-3| typ. £52 
Auxiliary video output voltage 

(pin 14) V14.3 typ. 2V 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101A). 
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Fig. 1 Block diagram. 
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DEVELOPMENT SAMPLE DATA 


TDA2549 


1.F. amplifier and demodulator for multistandard TV receivers 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage range (pins 13 and 21) Vp = V13-21-3 10,2 to 13,2 V 
Storage temperature range Tstg —25 to+120 °C 
Operating ambient temperature range Tamb —25to +60 °C 


CHARACTERISTICS (measured in Fig. 5) 
Vp=12V; Tamb = 25 PC 


— 92 — mA 


Supply current (pins 13 and 21) Ip 


|.F. input signal for V4 =2V 


(between pins 6 and 7) Vj = V6-7 
Input impedance (differential) 26-71 
Input capacitance (differential) Cg.7 
Zero signal output level 

positive modulation V992-3 

negative modulation V92-3 
Top sync output level V92-3 
Gain control range Gy 
Signal-to-noise ratio at Vj = 10 mV (note 1) S/N 
Maximum video output amplitude for positive 
modulation (peak-to-peak value) V22-3(p-p) 
Bandwidth of video amplifier (3 dB) B 
Differential gain at V9 =2V dG 
Differential phase at Vo = 2 V dy 


Residual carrier signal (r.m.s. value) V24-3(rms) 


Residual second harmonic of carrier signal 
(r.m.s. value) V24-3(rms) 
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CHARACTERISTICS (continued) 
parameter 


A.F.C. output voltage swing 


Change of frequency required for a.f.c. 
output voltage swing of 10 V 


A.F.C. switch off for a voltage lower than: 
A.F.C. inverter switch 

positive a.f.c. (Fig. 2) 

negative a.f.c. (Fig. 3) 
Signal expansion at Gy = 50 dB 


Negative modulation (Fig. 4) 
white spot inverter threshold level 


white spot insertion level 
noise inverter threshold level 
noise insertion level 


Positive modulation a.g.c. detector 
reference level 


Auxiliary video input signal for Vo(p-p) =2V 


Auxiliary video output 
output signal (note 2} 


top sync level 
output impedance 


Levels for video switches 
positive video 


negative video 
internally demodulated signal 


auxiliary video signal 


Notes to the characteristics 
Vo black-to-white 


1. Signal-to-noise rati = eo WE 
Signal-to-noise ratio S/N Vnirms) at B = 5 MHz 


2. Measured in application of Fig. 5. 
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1.F. amplifier and demodulator for multistandard TV receivers TDA2549 


7 7287 
12 7287271 sos 87272 


ae 
Cero 


a4 23.20 Sl A ae 2 Se 


fe 


MHz 32,7 MHz 
MHz 
Fig. 2 A.F.C. output voltage V 715.3 Fig. 3 A.F.C. output voltage V15.3 
for positive a.f.c. for negative a.f.c. 
V22-3 
(V) 


white spot inverter ___ 4g 
threshold level 


zero- signal level, 
white level (CCIR) 


DEVELOPMENT SAMPLE DATA 


white spot insertion —— 3 1 
level 


noise insertion level — 2.5 


top sync level 


noise inverter 
threshold level 


7287273 time 


Fig. 4 Video output waveform showing white 
spot and noise inverter threshold levels. 
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APPLICATION INFORMATION 
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Fig. 5 Application diagram. 
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TDA2571A 
TDA2571AQ 


HORIZONTAL SYNCHRONIZATION AND 
VERTICAL 625 DIVIDER SYSTEM 


The TDA2571A is designed in combination with the TDA2581 as a matched pair for switched-mode 
driven horizontal deflection stages. When supplied with a composite video signal the TDA2571A 
delivers drive pulses for the TDA2581 and sync pulses for the vertical deflection. The circuit is 
optimized for a horizontal and vertical frequency ratio of 625. 


The circuit incorporates the following functions: 

— Horizontal sync separator with sliding bias in such a ay that the sync pulse is always sliced between 
top-sync level and blanking level. 

— Noise gate. 

— Horizontal phase detector switching to a small time constant during catching. The phase detector is 
gated when the oscillator is synchronized. 

— Horizontal oscillator (31,25 kHz). 

— Burst-key pulse generator. This pulse can also be applied as black level clamp pulse. 

— Vertical sync pulse separator. 

— Automatic vertical synchronization (625 divider system), without delay after channel shaauel 


QUICK REFERENCE DATA 


Sialy voltage 


horizontal V12-11 typ. 12 V 
vertical V16-11 typ. 12 V 
Sync input voltage (peak-to-peak value) | V2-11(p-p) 0,07 to1 V 
Slicing level typ. 50 % 
Control sensitivity of horizontal PLL typ. 2000 Hz/pus 
Holding range NT typ. +1000 Hz 
Catching range Af typ. + 900 Hz 
Horizontal output pulse (peak-to-peak value) V9.1 (p-p) typ. 11 V — 
Vertical sync output pulse (peak-to-peak value) V4-11(p-p) typ. 11 V — 
Burst-key output pulse(peak-to-peak value) V13-11 (p-p) typ. 11 V — 


PACKAGE OUTLINES 


TDA2571A: 16 lead DIL; plastic (SOT-38). 
TDA2571AQ: 16-lead QIL; plastic (SOT-58). 
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Fig. 1 Block diagram. 
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TDA2571A 
TDA2571AQ 


Horizontal synchronization and vertical 625 divider system 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Sypply voltage 


horizontal V42-11 max. 13,2 V 

vertical V 16-11 max. 13,2 V 
Total power dissipation Prot max. 1 W 
Storage temperature T stg —25 to+ 130 °C 
Operating ambient temperature Tamb —25 to+65 °C 


CHARACTERISTICS 
At V19-11 = 12 V; V16-11 = 12 V; Tamb = 25 OC; measured in Fig. 1 


Supply voltage range (pins 12 and 16) V12-11; V16-11 sue " ae : 
Current consumption oe Le a - a 
Sync separator and noise gate 
Sync pulse amplitude (negative going) 
peak-to-peak value V2-11(p-p) 0,07 to1 V* 
Top-sync level V9.1 1,0to3,5 V 
Slicing level typ. 50 %** 
Slicing level noise gating V9.14 typ. 0,7 V 
Phase locked loop 
Holding range Af typ. +1000 Hz 
Catching range Af typ. + 900 Hz 
Control sensitivity of horizontal PLL typ. 2000 Hz/ys 
Control sensitivity of phase detector typ. 1,2 V/us 
Delay between sync input and 
detector output (pin 6) tq typ. 0.4 us — 
Phase modulation due to hum — 
on the supply line typ. 2,0 yus/V4 aan 


% 


Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 

slicing level will increase. 

** The slicing level is defined as the ratio of the amplitude of the slicing level to black level to the 
amplitude of the sync pulse. 

4 The voltage is a peak-to-peak value; the figure given can be reduced to 0,6 us/V(p-p) by means of 

an extra capacitor of 330 nF between pins 12 and 7. 
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CHARACTERISTICS (continued) 
Horizontal oscillator 

Frequency; free running 
Frequency at output pin 8 


Spread of frequency without spread 
of external components 


Temperature coefficient 


Change of frequency when V 49.141 drops to 6 V 


_ Change of frequency when V 49.74 increases 


from 10 to 13,2 V 
Output voltage; no load (peak-to-peak value) 


Output resistance 


Output current range (peak-to-peak value) 


Duty factor of output pulse 


Delay between falling edge of output pulse 
and end of sync pulse at pin 2 


Burst-key pulse 
Output voltage (peak-to-peak value) 
Duration of upper part of output pulse 


Duration of lower part of output pulse 


Amplitude of lower part of output pulse 


Output resistance 


Delay between the end of the sync pulse at pin 2 
and the rising edge of the burst key pulse 


Coincidence detector 

Voltage level of time constant switch 
Voltage when the oscillator is in sync 
Voltage when the oscillator is out-of-sync 


Voltage during noise 


* The duty factor is specified as follows: 


8 =1 x 100%. 
T 


t+ 


T l= 


— pe 


~~ 


** See waveforms Fig. 2. 
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Horizontal synchronization and vertical 625 divider system 


Vertical sync pulse 
Output voltage (peak-to-peak value) V41-14(p-p) > 10 V 


Duration of output pulse during 


indirect synchronization tp typ 170 ws 
Duration of output pulse during direct 
synchronization (coincidence detector high) ty typ. 160 us 
Load resistor to pin 2 Ry # 2 kQ 
Output voltage low with Ry = 2 kQ V4-11 < 500 mV 
Ratio between basic horizontal oscillator 
frequency and vertical pulse 625 * 
white 
12,05+0,25 ' 
Ss 
__ 5,6+0,1 Sgt 20202. 
us us 
ideo input 
7 . ae 4.,740,2 
Hs |: IAAT 
black O+1 tars 
|| vt 
sync. level 
or 2. 0920;3 
Us 
horizontal 
sync output 
pin 8 mid flyback 


34 us = — 30 ps ———___» 


burst-key pulse 
pin 13 


Pie eee 5,5 us ——————_> |+——_ 3, 6us ——®' _7276070.1 


Fig. 2 Relationship between the video input signal to the TDA2571A and the horizontal sync and 
burst-key pulse output. 


* When a non-standard sync signal is applied the separated vertical sync pulse of the incoming signal is 
connected to pin 1; the pulse of the divider circuit is switched off. 
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PINNING 

1. Vertical sync pulse output 9. Time constant switch 

2. Video input 10. Coincidence detector output 

3. Sync separator slicing level output 11. Negative supply (ground) 

4. Black level detector output 12. Positive supply (horizontal) 

5. Vertical integrator bias network 13. Burst-key pulse output 

6. Horizontal phase detector output 14. RC-network horizontal oscillator 

7. Reference voltage horizontal frequency 15. Control horizontal oscillator 
control stage 16. Positive supply (vertical) 


8. Horizontal sync pulse output 


APPLICATION INFORMATION 
The function is quoted against the corresponding pin number 
1. Vertical sync pulse output 


A resistor of about 10 kQQ must be connected between pin 1 and the positive supply line (pin 16; 
vertical supply). 


The output pulse will come from the 625 divider stage (standard signal) or from the vertical sync 
pulse separator (non-standard signal), depending on the input signal on pin 2. The standard and non- 
standard signals are detected automatically. 


2. Video input 


The input signal must have negative-going sync pulses. The top-sync level can vary between 1 V and 
3,5 V without affecting the sync separator operation. 


The slicing level of the sync separator is fixed at 50%, for the sync pulse amplitude range 0,07 to 1 V. 
As a consequence the circuit gives a good sync separation down to pulses with an amplitude of 

70 mV peak-to-peak (sync pulse compression). For sync pulses in excess of 1 V peak-to-peak the 
slicing level will increase. 


The noise gate is activated at an input level < 0,7 V, thus, when noise gating is required the top-sync 
level should be chosen close to the minimum level of 1 V. When i.f. circuits with a noise gate are used 
(e.g. TDA2540: TDA2541) the noise gate of the TDA2571A is not required. 

3. Sync separator slicing level output 


The sync separator slicing level is determined on this pin. A slicing level of 50% is obtained by 
comparing this level with the black level of the video signal, which is detected at pin 4. The capacitor 
connected to pin 3 must be about 0,47 uF. 


4. Black level detector output 


The black level of the input signal is detected on this pin, which is required to obtain good sync 
separator operation. A capacitor of 47 pF in series with a resistor of 82 {2 has to be connected to 
this pin. A 5,6 kQ resistor must be connected between pins 3 and 4. 


5. Vertical sync pulse integrator bias network 


The vertical syne pulse is obtained by integrating the composite sync signal in an internal RC-network. 
An external RC-network is required for the correct biasing of this circuit for various input 
conditions. Typical values are: R = 56 kQ.; C = 22 pF. 


6. Horizontal phase detector output 


The control voltage for the horizontal oscillator is obtained on this pin. The output current is about 
2mMA. 
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Horizontal synchronization and vertical 625 divider system 


10. 


11 


13. 


. Negative supply (ground) 
12: 


TDA2571A 
TDA2571AQ 


. Reference voltage horizontal frequency control stage 


This pin has two functions. It is used to decouple the reference voltage for the frequency control 
of the horizontal oscillator (so a good suppression of interference is obtained which may be 
present on the supply line). This pin is also used to control the reference waveform for the phase 
detector to the middle of the gating, giving a good noise immunity of the synchronization. 


. Horizontal sync pulse output 


This pulse is obtained from the horizontal oscillator via a divider circuit. The duty factor is 46%. 
The falling edge of this pulse has a delay of 0,9 us with respect to the end of the sync pulse. 
Because of this phase relationship this pulse can directly drive the TDA2581. 


. Time constant switch 


This pin is used to switch the time constant of the flywheel filter. The pin condition is determined 
by the coincidence detector (pin 10). During in-sync or when only noise is received pin 9 assumes 
ground level, which results in a long time constant and good noise immunity. 


During out-of-syne or VCR playback, pin 9 has a high impedance and consequently only the short 
time constant is available. In this condition a large catching range is obtained. 


Coincidence detector output 


A 1 uF capacitor must be connected to this pin. The output voltage depends on the oscillator 
condition (synchronized or not) and on the video input signal. 

The following output voltages can occur: 

— when in-sync: 0,4 V 

— when out-of-sync: 2,0 V 

— during noise at input: 1,0 V 


When the output voltage < 1,85 V, the flywheel filter is switched to a long time constant, and the 
gating of the phase detector is switched-on. 


For a voltage > 1,85 V, the flywheel filter has a short time constant, and the gating of the phase 
detector is switched-off. The result is that during noise the flywheel time constant remains long 
thus preventing large shifts in the frequency of the horizontal oscillator (and screening of the 
horizontal output transformer). 


The information of the line coincidence detector is fed to the divider circuit so that there is no 
delay in vertical synchronization after a channel change, or an unsynchronized camera change in 
the studio. Thus, the divider circuit is reset to direct sync, when line synchronization is lost. 


The time constant value can be switched manually by a resistor (10 kQ) to+ 12 V. 


Positive supply horizontal oscillator 


Interference and hum on this supply line can affect the oscillator frequency. It is therefore 
necessary to have a separate decoupling of this pin with respect to pin 16. The current-draw of this 
pin is typically 33 mA. 


Burst-key pulse output 


This pulse is composed of two parts. The lower part has an amplitude of 3 V peak-to-peak and a 
width of 9,1 ws (for phase relation see Fig. 2). The upper part has a total amplitude in excess of 
10 V peak-to-peak and a width of 3,6 us. The leading edge of this pulse has a delay of 0,9 us with 
respect to the falling edge of the sync pulse at the input (pin 2). 


This pulse can directly drive the burst gate/black level clamp input of the TDA2560. 
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APPLICATION INFORMATION (continued) 
14. RC-network horizontal oscillator 


Stable components should be chosen for good frequency stability. For adjusting the frequency a 
part of the total resistance must be variable. This part should be as small as possible, because of 
poor stability of variable carbon resistors. 


The oscillator can be adjusted when pins 7 and 15 are short-circuited. 
15. Horizontal oscillator control pin 
16. Positive supply sync separator and divider circuit (vertical) 


For this supply only a simple decoupling is required. The current-draw of this pin is typically 
17 mA. 


Hil 
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HORIZONTAL SYNCHRONIZATION AND 
VERTICAL 525 DIVIDER SYSTEM 


The TDA2575A is designed in combination with the TDA2581 as a matched pair for switched-mode 
driven horizontal deflection stages. When supplied with a composite video signal the TDA2575A 
delivers drive pulses for the TDA2581 and sync pulses for the vertical deflection. The circuit is opti- 
mized for a horizontal and vertical frequency ratio of 525. 


The circuit incorporates the following functions: 

— Horizontal sync separator with sliding bias in such a way that the sync pulse is always sliced between 
top-sync level and blanking level. 

— Noise gate. 

— Horizontal phase detector switching to a small time constant during catching. The phase detector is 
gated when the oscillator is synchronized. 

— Horizontal oscillator (31,5 kHz). 

— Burst-key pulse generator. This pulse can also be applied as black level clamp pulse. 

— Vertical sync pulse separator. 

— Automatic vertical synchronization (525 divider system), without delay after channel change. 


QUICK REFERENCE DATA 


Supply voltage 


horizontal V412-11 typ. 12 V 
vertical V16-11 typ. 12 V 
Sync input voltage (peak-to-peak value) | V9.11 (p-p) 0,07 to1 V 
Slicing level typ. 50 % 
Control sensitivity of horizontal PLL typ. 2000 H2/ps 
Holding range Af typ. +1000 Hz 
Catching range | NT typ. + 900 Hz 
Horizontal output pulse (peak-to-peak value) V8.11(p-p) typ. 11 V — 
Vertical sync output pulse (peak-to-peak value) V 4.11 (p-p) typ. 11 V — 
Burst-key output pulse (peak-to-peak value) V13-11 (p-p) typ. 11 V — 


PACKAGE OUTLINES _ |. 


TDA2575A_ : 16-lead DIL; plastic (SOT-38). 
TDA2575A0Q: 16-lead QIL; plastic (SOT-58). 
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Horizontal synchronization and vertical 525 divider system 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 


TDA2575A 
TDA2575AQ 


horizontal V 12-11 max. 13,2 V 
vertical V16-11 max. 12 
Total power dissipation Prot max. 1 W 
Storage temperature T stg =25:'10- 130: PC 
Operating ambient temperature Teas —25 to +65 °C 
CHARACTERISTICS 
At V42.11 = 12 Vi V16-11 = 12 Vi Tamp = 25 OC; measured in Fig. 1 
Supply voltage range (pins 12 and 16) V12-11;V16-11 ie Pe ia Y 
Current consumption lyatle iA 
Sync separator and noise gate 
Sync pulse amplitude (negative going) 
peak-to-peak value V2-11(p-p) 0,07 tol V* 
Top-sync level V9.114 1,0 to3,5 V 
Slicing level typ. 50 % ** 
Slicing level noise gating V9.4 typ. 07 V 
Phase locked loop 
Holding range Af typ. +1000 Hz 
Catching range Af typ. +900 Hz 
Control sensitivity of horizontal PLL typ. 2000 H2z/ys 
Control sensitivity of phase detector typ. 1,2 V/s 
Delay between sync input and 
detector output (pin 6) tq typ. 0,4 us a 
Phase modulation due to hum — 
on the supply line typ. 2,0 ps/V & = 


Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 

The slicing level is defined as the ratio of the amplitude of the slicing level to black level to the 
amplitude of the sync pulse. 

& The voltage is a peak-to-peak value; the figure given can be reduced to 0,6 us/V (p-p) by means of 
an extra capacitor of 330 nF between pins 12 and 7. 


** 
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CHARACTERISTICS (continued) 
Horizontal oscillator 

Frequency; free running 
Frequency at output pin 8 


Spread of frequency without spread 
of external components 


Temperature coefficient 


Change of frequency when V 49.7171 drops to 6 V 


Change of frequency when V 49.71 increases 
from 10 to 13,2 V 


Output voltage; no load (peak-to-peak value) 
Output resistance 

Output current range (peak-to-peak value) 
Duty factor of output pulse 


Delay between falling edge of output pulse 
and end of sync pulse at pin 2 


Burst-key pulse 

Output voltage (peak-to-peak value) 
Duration of upper part of output pulse 
Duration of lower part of output pulse 
Amplitude of lower part of output pulse 
Output resistance 


Delay between the end of the sync pulse at pin 2 
and the rising edge of the burst key pulse 


Coincidence detector 

Voltage level of time constant switch 
Voltage when the oscillator is in syne 
Voltage when the oscillator is out-of-sync 


Voltage during noise 


% 


The duty factor is specified as follows: 


>_> 


a 
T le 


— 


** See waveforms Fig. 2. 
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Horizontal synchronization and vertical 525 divider system 


TDA25/75A 
TDA2575AQ 


Vertical sync pulse 
Output voltage (peak-to-peak value) V 4.11 (p-p) > 10 V 


Duration of output pulse during 
indirect synchronization 


ty typ. 170 us 
Duration of output pulse during direct 
synchronization (coincidence detector high) ty typ. 190 wus 
Load resistor to pin 2 Ri 2 2 kid 
Output voltage low with Ry = 2 kQ V4-11 = 500 mV 
Ratio between basic horizontal oscillator 
frequency and vertical pulse 525 * 
white 
pgp ect te esate ge et sO LO pete 
‘ Hs 
<<  NtO571_ Pe 3 
Us 
video input ae | 
413 to5 
in 2 <+—______+, 0: aoa a 
: us Tl ee f 
i 8 cycles | 
sync. level 
oe 4 08403 
US 
horizontal 
sync out put ra 
pin 8 mid flyback 
| / = 
~« }—~ 33,5 us : |< - 30 ps ————_» sae 
burst-key pulse 
pin 13 
pgp at 5,5 us i 3,6 us ——» 7284187 


Fig. 2 Relationship between the video input signal to the TDA2575A and the horizontal sync and 
burst-key pulse output. 


* When a non-standard sync signal is applied the separated vertical sync pulse of the incoming signal is 
connected to pin 1; the pulse of the divider circuit is switched off. 
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PINNING 

1. Vertical sync pulse output 9. Time constant switch 

2. Video input 10. Coincidence detector output 

3. Sync separator slicing level output 11. Negative supply (ground) 

4. Black level detector output 12. Positive supply (horizontal) 

5. Vertical integrator bias network 13. Burst-key pulse output 

6. Horizontal phase detector output 14, RC-network horizontal oscillator 

7. Reference voltage horizontal frequency 15. Control horizontal oscillator 
control stage 16. Positive supply (vertical) 

8. Horizontal sync pulse output 


APPLICATION INFORMATION 


The function is quoted against the corresponding pin number 


1. 


Vertical sync pulse output 


A resistor of about 10 k{2 must be connected between pin 1 and the positive supply line (pin 16; 
vertical supply). 


The output pulse will come from the 525 divider stage (standard signal) or from the vertical sync 


- pulse separator (non-standard signal), depending on the input signal on pin 2. The standard and non- 


standard signals are detected automatically. 


. Video input 


The input signal must have negative-going sync pulses. The top-sync level can vary between 1 V and 
3,5 V without affecting the sync separator operation. 


The slicing level of the sync separator is fixed at 50%, for the sync pulse amplitude range 0,07 to 1 V. 
As a consequence the circuit gives a good sync separation down to pulses with an amplitude of 

70 mV peak-to-peak (sync pulse compression). For sync pulses in excess of 1 V peak-to-peak the 
slicing level will increase. 


The noise gate is activated at an input level < 0,7 V, thus, when noise gating is required the top-sync 
level should be chosen close to the minimum level of 1 V. When i.f. circuits with a noise gate are 
used (e.g. TDA2540; TDA2541) the noise gate of the TDA2575A is not required. 


. Sync separator slicing level output 


The sync separator slicing level is determined on this pin. A slicing level of 50% is obtained by 
comparing this level with the black level of the video signal, which is detected at pin 4. The capacitor 
connected to pin 3 must be about 0,47 uF. 


. Black level detector output 


The black level of the input signal is detected on this pin, which is required to obtain good sync 
separator operation. A capacitor of 47 uF in series with a resistor of 82 02 has to be connected to 
this pin. A 5,6 kQ2 resistor must be connected between pins 3 and 4. 


. Vertical sync pulse integrator bias network 


The vertical sync pulse is obtained by integrating the composite sync signal in an internal RC-network. 
An external RC-network is required for the correct biasing of this circuit for various input 
conditions. Typical values are: R = 56 kQ; c= 22 uF. 


. Horizontal phase detector output 


The control voltage for the horizontal oscillator is obtained on this pin. The output current is about 
2 mA. 
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Horizontal synchronization and vertical 525 divider system 


11, 
12. 


13. 


TDA2575A_ 
TDA2575AQ 


. Reference voltage horizontal frequency control stage 


This pin has two functions. It is used to decouple the reference voltage for the frequency control 
of the horizontal oscillator (so a good suppression of interference is obtained which may be present 
on the supply line). This pin is also used to control the reference waveform for the phase detector 
to the middle of the gating, giving a good noise immunity of the synchronization. 


. Horizontal sync pulse output 


This pulse is obtained from the horizontal oscillator via a divider circuit. The duty factor is 46%. 
The falling edge of this pulse has a delay of 0,9 us with respect to the end of the sync pulse. 
Because of this phase relationship this pulse can directly drive the TDA2581. 


. Time constant switch 


This pin is used to switch the time constant of the flywheel filter. The pin condition is determined 
by the coincidence detector (pin 10). During in-sync or when only noise is received pin 9 assumes 
ground level, which results in a long time constant and good noise immunity. 


During out-of-syne or VCR playback, pin 9 has a high impedance and consequently only the short 
time constant Is available. In this condition a large catching range is obtained. 


. Coincidence detector output 


A 1 uF capacitor must be connected to this pin. The output voltage depends on the oscillator 
condition (synchronized or not) and on the video input signal. 

The following output voltages can occur: 

— when in-sync: 0,4 V 

— when out-of-sync: 2,0 V 

— during noise at input: 1,0 V 

When the output voltage < 1,85 V, the flywheel filter is switched to a long time constant, and the 
gating of the phase detector is switched-on. 


For a voltage > 1,85 V, the flywheel filter has a short time constant, and the gating of the phase 
detector is switched-off. The result is that during noise the flywheel time constant remains long 
thus preventing large shifts in the frequency of the horizontal oscillator (and screening of the 
horizontal output transformer). 


The information of the line coincidence detector is fed to the divider circuit so that there is no 
delay in vertical synchronization after a channel change, or an unsynchronized camera change in 
the studio. Thus, the divider circuit is reset to direct sync, when line synchronization is lost. 


The time constant value can be switched manually by a resistor (10 k&2) to + 12 V. 


Negative supply (ground) 


Positive supply horizontal oscillator 


Interference and hum on this supply line can affect the oscillator frequency. It is therefore 
necessary to have a separate decoupling of this pin with respect to pin 16. The current-draw of this 
pin is typically 33 mA. 


Burst-key pulse output 


This pulse is composed of two parts. The lower part has an amplitude of 3 V peak-to-peak and a 
width of 9,1 us (for phase relation see Fig. 2). The upper part has a total amplitude in excess of 
10 V peak-to-peak and a width of 3,6 ws. The leading edge of this pulse has a delay of 0,9 us with 
respect to the falling edge of the sync pulse at the input (pin 2). 


This pulse can directly drive the burst gate/black level clamp input of the TDA2560. 
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APPLICATION INFORMATION (continued) 
14. RC-network horizontal oscillator 


Stable components should be chosen for good frequency stability. For adjusting the frequency a 
part of the total resistance must be variable. This part should be as small as possible, because of 
poor stability of variable carbon resistors. 


The oscillator can be adjusted when pins 7 and 15 are short-circuited. 
15. Horizontal oscillator control pin 
16. Positive supply sync separator and divider circuit (vertical) 


For this supply only a simple decoupling is required. The current-draw of this pin is typically 
17 mA. 
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Fig. 3 Typical application circuit diagram; for combination of the TDA2575A with the TDA2581 see Fig. 4. 
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Fig. 4 Typical application circuit diagram of the TDA2581, overload 


7Z79375.1A 
when used in combination with the TDA2575A. protection feedback 


TDA2576A 


HORIZONTAL OSCILLATOR COMBINATION 
WITH VERTICAL 625 DIVIDER SYSTEM 


The TDA2576A is a horizontal oscillator combination intended to be used in various types of tran- 
sistorized horizontal deflection circuits, e.g. switched-mode driven and power-pack system circuits. 


The circuit is optimized for a horizontal and vertical frequency ratio of 625. 


The circuit incorporates the following functions: 


Horizontal sync separator with sliding bias in such way that the sync pulse is always sliced between 
top-sync level and blanking level. 

Noise gate. 

Phase detector which compares the sync pulse with the oscillator voltage; this phase detector is gated. 
Phase detector which compares the line flyback pulse with the oscillator voltage. 

Horizontal oscillator (31,25 kHz). 

Time constant switching of the first control loop (short time constant during catching and reception 
of VCR signals). 

Burst key pulse generator (sandcastle pulse with three levels). 

Vertical sync pulse separator. 

Very stable vertical synchronization due to the 625 divider system, without delay after channel 
change. 


QUICK REFERENCE DATA 


Supply voltage V16-9 typ. 12 V 

Supply current consumption l16 typ. 53 mA 

Sync input voltage (peak-to-peak value) V4-9(p-p) 0,1to1 V 

Slicing level typ. 50 % 

Control sensitivity sync to flyback typ. 10 kHz/ps 

Holding range Af typ. +1000 Hz 

Catching range Af typ. +900 Hz — 
Horizontal output pulse (peak-to-peak value) V10-9(p-p) typ. 11 V — 
Vertical output pulse; pin 2 (peak-to-peak value) V2-9(p-p) typ. 11 V 

Sandcastle output pulse (peak-to-peak value) V 14-9(p-p) typ. 11 V 


PACKAGE OUTLINE 


16-lead DIL; plastic (SOT-38). 
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Horizontal oscillator combination with vertical 625 divider system TDA2576A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage V 16-9 max. 13,2 V 

Total power dissipation Prot max. 1 W 

Storage temperature T stg —55 to+ 125 °C 
Operating ambient temperature eta —25 to+65 9C 


CHARACTERISTICS 
V 16-9 = 12 V; Tamb = 25 OC; measured in Fig. 2. 


typ. 12 V 
Supply voltage V 16-9 10 to 13,2 V 
typ. 53 mA 
Supply current consumption 16 = 70 mA 
Sync separator and noise gate 
Sync pulse amplitude (negative going) 
peak-to-peak value V4-9(p-p) 0,1 to1 V* 
Top-sync level V4.9 1,0 to 3,5 V 
Slicing level noise gate V4.9 os 1 V 
Delay between sync input and 
detector output (pin 7) typ. 0,35 us 
First control loop (sync-to-oscillator) 
Holding range Af typ. +1000 Hz 
Catching range Af typ. + 900 Hz 
Control sensitivity video 
with respect to oscillator typ. 2,0 kHz/us 
with respect to sandcastle typ. 10,0 kHz/us 
with respect to flyback pulse typ. 10,0 kHz/us 
Phase modulation due to hum i 
on the supply line (pin 16) < 1,0 ps/V** - saan 
Second control loop (oscillator-to-flyback) —— 
Control sensitivity Atq/Aty typ. 250 4 
Control range tq re 26 ys 


* 


Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 

** This voltage is a peak-to-peak value. 

4 tq = delay between positive transient of horizontal output pulse and the rising edge of the flyback 
pulse. 

to = delay between the rising edge of the flyback pulse and the start of the current in 4 (17). 
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CHARACTERISTICS (continued) 
Horizontal oscillator 

Frequency; free running 
Frequency at output pin 10 


Spread of frequency without spread 
of external components 


Temperature coefficient 


Change of frequency when V 46.9 increases 
from 10 to 13,2 V 


Minimum supply voltage (+ hor. see Fig. 1) 


Frequency deviation at min. supply voltage 


Horizontal output (pin 10) 


Maximum supply voltage 


Minimum output voltage at a current of 60 mA 


Maximum output current 


Duration of the output pulse 


Sandcastle pulse (pin 1) 

Output voltage during burst key pulse 
Pulse duration 

Amplitude of second level of output pulse 
Pulse duration 

Amplitude of third level of output pulse 
Pulse duration 


Delay between the start of the sync pulse 
at the video input (pin 4) and the rising 
edge of the burst key pulse 


. Phase adjustment (pin 12) 


Voltage at pin 12 
Control sensitivity 


Control range 


Coincidence detector (pin 8) 

Voltage level of time constant switch 
Voltage when the oscillator is in syne 
Voltage when the oscillator is out-of-sync 


Voltage during noise 


* During standard video signals. 
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Horizontal oscillator combination with vertical 625 divider system 


Flyback input pulse (pin 14) 
Switching level 

Input pulse 

Input resistance 


Delay between the start of the sync pulse 
at the video input (pin 4) and the rising 
edge of the flyback pulse 


Vertical outputs 

Output voltage (peak-to-peak value) 
Output current 

Output voltage low at |p =5 mA 


Duration of output pulse during 
indirect synchronization 

Duration of output pulse during direct 
synchronization 


Ratio between basic horizontal oscillator 
frequency and vertical pulse 


V14-9 
V14-9 


typ. 


a 


typ. 


typ. 


TDA2576A 


1,5 ps 


_ * When a non-standard sync signal is applied the separated vertical sync pulse of the incoming signal is 
connected to pin 2; the pulse of the divider circuit is switched off. 
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APPLICATION INFORMATION (see also Fig. 2) 
The function is described against the corresponding pin number 
1. Sandcastle output pulse 


This output pulse has three levels. The first and highest level (10 V) is the burst key pulse with a 
typical duration of 4,0 us. The second level for the line blanking is typ. 4,5 V with a pulse 

duration equal to the line flyback pulse. The third level (typ. 2,5 V) is used for frame blanking 

and has a duration of typ. 1,34 ms (21 lines). This last pulse is only available with a standard video 
input signal. Under all other conditions, an external vertical flyback pulse must be applied to this 
pin. This pulse will be clamped to 2,5 V by means of an internal clamping circuit. The input current 
is typ. 2mA. 


2. Vertical output pulse 


This pulse is obtained from the divider circuit, the amplitude is in excess of 10 V peak-to-peak. 
This pulse has a duration of 190 ws when standard signals are received. The pulse is obtained from 
the vertical sync pulse integrator during non-standard signals and has a duration of about 160 us. 
It has good stability and accuracy, so it is intended to be used for triggering the vertical oscillator. 


3. Vertical sync pulse integrator bias network 


The vertical sync pulse is obtained by integrating the composite sync signal in an internal RC-network. 


An external capacitor with an internal resistor are required for the correct biasing of this circuit for 
various input conditions. A typical value for the capacitor is 10 uF. 


4. Video input 


The input signal must have negative-going sync pulses. The top-sync level can vary between 1 V and 
3,5 V without affecting the sync separator operation. 


The slicing level of the sync separator is fixed at 50%, for the sync pulse amplitude range 0,1 to 1 V 
peak-to-peak. As a consequence the circuit gives a good sync separation down to pulses with an 
amplitude of 100 mV peak-to-peak (sync pulse compression). For sync pulses in excess of 1 V peak- 
to-peak the slicing level will increase. 


The noise gate is activated at an input level <1 V (typ. 0,7 V), thus, when noise gating is required 
the top-sync level should be chosen close to the minimum level of 1 V. 


5. Sync separator slicing level output 


The sync separator slicing level is determined on this pin. A slicing level of 50% is obtained by 
comparing this level with the black level of the video signal, which is detected at pin 6. The capacitor 
connected to pin 5 must be about 1 uF. 


6. Black level detector output 


The black level of the input signal is detected on this pin. A capacitor of 22 uF in series with a 
resistor of 33 Q2 has to be connected to this pin. A 4,7 kQ resistor must be connected between 
pins 5 and 6. 


7. Horizontal phase detector output and control oscillator input 


The flywheel filter must be connected to this pin. Typical values for the components are a capaci- 
tor of 100 nF in parallel with an RC-network of 1 k§&2 and 10 wF. Furthermore, a resistor of 

270 k&2 should be connected between pins 7 and 12. 

The output current of the phase detector depends on the condition of the coincidence detector. 
The output current is high when the oscillator is out of sync. The result is a large catching range, 
and the phase detector is not gated in that condition. The output current is low when the oscil- 
lator is synchronized and the phase detector is gated. A good noise immunity is obtained in this 
case. 
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Horizontal oscillator combination with vertical 625 divider system 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


Coincidence detector output 


A 1 pF capacitor must be connected to this pin. The output voltage depends on the oscillator 
condition (synchronized or not) and on the video input signal. 

The following output voltages can occur: 

— when in-syne 1,2V 

— when out-of-sync 2,6 V 

— during noise at the input 1,7V 


When the output voltage < 2,1 V, the phase detector output current is low and the phase detector 
is gated. A good noise immunity is obtained in this case. For a voltage > 2,1 V, the output current 
of the phase detector is high and the phase detector is not gated. This results in a large catching 
range and a high dynamical steepness of the PLL. This latter condition is required during VCR- 
playback. It can be obtained by connecting pin 8 to the positive supply line via a resistor of 10 kQ. 
The information of the line coincidence detector is fed to the divider circuit so that there is no 
delay in vertical synchronization after a channel change, or an unsynchronized camera change in 
the studio. Thus, the divider circuit is reset to direct sync, when line synchronization is lost. 


Negative supply (ground) 
Horizontal output 


This is an open collector output. The collector resistor must be chosen such that sufficient current 
is supplied to the driver stage. The maximum current is 60 mA. The output stage is designed such 
that the line output transistor cannot be switched-on during flyback. Switching-on occurs directly 
after the flyback pulse to avoid linearity errors. The duty factor of the output pulse depends on 


the delay in the output stage (correction via the second control loop). 


Control voltage second loop 


This voltage controls the start of the output pulse at pin 10 (positive-going edge). The capacitcr 
connected to this pin must have a value of about 22 nF. 


Reference voltage control loops 


The reference voltage must be decoupled by means of a capacitor of about 10 pF. 

It is possible to obtain a phase shift between video and flyback pulse by changing this reference 
voltage externally. The possible phase shift is + 1 us. 

The required voltage change is + 0,6 V. 


Decoupling internal power supply 


The IC has two power supply terminals. The main terminal (pin 16) supplies the output stages, 

the sync separator and the divider circuit. The specially decoupled supply terminal (pin 13) 
supplies the horizontal oscillator. This is to avoid coupling of the video signal into the oscillator 
part. The capacitor connected to pin 13 should have a value of about 22 uF. The resistor connected 
between pins 13 and 16 should have a value of about 1 kQ. 


Flyback input pulse 


The flyback input pulse is required for the second phase control loop and for generating the 
line blanking pulse in the sandcastle output. The input current should be at least 10 wA and 
not exceed 3 mA. 


RC-network horizontal oscillator 


Stable components should be chosen for a good frequency stability. A part of the total resistance 
must be variable for adjusting the frequency. This part should be as small as possible, because of 
poor stability of variable carbon resistors. 

The oscillator can be adjusted when pins 7 and 12 are short-circuited (see Fig. 2). 


Positive supply: The supply voltage may vary between 10 V and 13,2 V. The current-draw is 
53 mA (typical) and a range of 35 to 70 mA at 12 V. 
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Fig. 2 Application circuit diagram. 


DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA2577/A 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production. 


SYNCHRONIZATION CIRCUIT | 
WITH VERTICAL OSCILLATOR AND DRIVER STAGES 


GENERAL DESCRIPTION 


The TDA2577A separates the vertical and horizontal sync pulses from the composite TV video signal 
and uses them to synchronize horizontal and vertical oscillators. 


Features 

@ Horizontal sync separator and noise inverter 

e@ Horizontal oscillator 

@ Horizontal output stage 

@ Horizontal phase detector (sync to oscillator) 

@ Time constant switch for phase detector (fast time constant during catching) 

@ Slow time constant for noise only conditions 

e@ Time constant externally switchable (e.g. fast for VCR) 

e@ Inhibit of horizontal phase detector and video transmitter identification circuit during vertical 


oscillator flyback 


@ Second phase detector (y2) for storage compensation of horizontal deflection stage 

@ Sandcastle pulse generator (3-levels) 

e@ Video transmitter identification circuit 

@ Stabilizer and supply circuit for starting the horizontal oscillator and output stage directly from the 
mains rectifier 

e Duty factor of horizontal output pulse is 50% when flyback pulse is absent 

@ Vertical sync separator 

e@ Bandgap 6,5 V reference voltage for vertical oscillator and comparator 

@ Synchronized vertical oscillator/sawtooth generator (synchronization inhibited when no video 
transmitter is detected) 

@ Internal circuit for 3% parabolic pre-correction of the oscillator/sawtooth generator. Comparator 
supplied with pre-corrected sawtooth and external feedback input 

@ Vertical comparator with internal 3% pre-correction circuit for vertical oscillator/sawtooth generator 

© Vertical driver stage 


@ Vertical blanking pulse generator with external adjustment of pulse duration (50 Hz: 21 lines; 
60Hz: 17 lines) 
@ Vertical guard circuit 


QUICK REFERENCE DATA 


Supply 
Minimum current required to start horizontal 

oscillator and output stage (pin 16) 16 > 4 mA 
Main supply voltage (pin 10) Vp=Vi19-9 typ. 12 V 
Supply current Ip=|10 typ. 55 mA 
Input signals . 
Sync pulse input voltage (peak-to-peak value; negative-going) V5-9(p-p) 0,i5to1 V 
Output signals 
Horizontal output pulse (open collector) at 144 =40 mA V119 <q 0,5 V 
Vertical output pulse (emitter-follower) at 11 = 10 mA V1.9 2 4 V 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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Fig. 1 Block diagram. 


DEVELOPMENT SAMPLE DATA 


VERTICAL DRIVE 


Synchronization circuit with vertical oscillator and driver stages 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Start current (pin 16) 

Supply voltage (pin 10) 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 


THERMAL RESISTANCE 
From junction to ambient in free air 


CHARACTERISTICS 


116 
Vp=V109 
Prot 

T stg 

Tamb 


Rth j-a 


146 =5 MA; Vp = 12 V; Tamb = 25 OC; unless otherwise specified 


Supply 
Supply current at pin 16 


Stabilized supply voltage (pin 16) 
Supply current (pin 10) 


Supply voltage (pin 10) 


Video input (pin 5) 


Top-sync level 
Sync pulse amplitude (peak-to-peak value) (note 1) 


Slicing level 
Delay between video input and detector output 


Noise gate (pin 5) 


Switching level 


First control loop (sync to oscillator; pin 8) 
Holding range 


Catching range 


Control sensitivity video with respect to 
oscillator, burst key and flyback pulse 


for slow time constant 
for fast time constant 
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V5.9 


V5-9(p-p) 


‘4 


V5.9 


Af 
Af 


max. 8 
max. 13,2 
max. 1,1 
—55 to + 150 
—25 to + 65 
typ. 50 
4to8 

typ. 8,7 
8,0 to 9,5 
typ. 55 
a 70 
typ. 12 
10 to 13,2 
typ. 3,1 
1,5 to 3,75 
typ. 0,6 
0,15 to 1 

typ. 50 
35 to 65 

typ. 0,35 
typ. 0,7 
<i 1 
typ. + 800 
typ. + 800 


+ 600 to 1100 


W 
oC 
oC 


K/W 


kHz/ps 
kHz/us 


DEVELOPMENT SAMPLE DATA 


Synchronization circuit with vertical oscillator and driver stages 


Second control loop (horizontal output to flyback; pin 14) 
Control sensitivity; static (see note 2) 
Control range 


Controlled edge 


Phase adjustment (via 2nd control loop; pin 14) 
Control sensitivity 


Maximum permissible control current 


Horizontal oscillator (pin 15) 

Frequency (no sync) 

Frequency spread (Cog¢ = 2,2 NF; Rog = 40 k&2) 

Frequency deviation between starting point of 
output signal and stabilized condition 


Temperature coefficient 


Horizontal output (pin 11) 
Output voltage; high level 
Voltage at which protection starts 


Output voltage; low level 
start condition at 144 =10mA 


normal condition at 174 =40 mA 
Duty factor of output signal during 

starting (no phase shift; voltage at pin 11 low) 
Duty factor of output signal 

without flyback pulse 
Controlled edge 


Duration of output pulse (see Fig. 3) 


Sandcastle output pulse (pin 17) 


Output voltage during: 
burst key 


horizontal blanking 


vertical blanking 


Pulse duration 


burst key 


horizontal blanking 


vertical blanking 
for 50 Hz application (—I4 9 : 0 to 0,1 mA) 
for 60 Hz application (—179 : typ. 0,2 mA) 


Atg/Ato 


tq 
negative 


5 


negative 


TDA2577A 


typ. 400 
1 to 50 

typ. Z25 
< 50 
typ. 15625 
< 4 
typ. 6 
< 8 
typ. 1:°10° 
<< 13,2 
13 to 15,8 
typ. 0,3 
< 0,5 
typ. 0,3 
< 0,5 
typ. 65 
typ. 50 
45 to 55 

ty +t  +2,5 
a 10 
typ. 46 
4,2to5 

typ. 2,5 
2to3 

typ. 4 
3,6 to 4,4 


flyback pulse (see note 3) 


21 
17 


s/s 
US 


pA/ps 


fk 
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CHARACTERISTICS (continued) 
Delay between the start of the sync at the video 


typ. 49 us 
input and the rising edge of the burst key pulse t2 Le 45 to 53 
Coincidence detector; video transmitter identification circuit; 
time constant switches (pin 18); see also Fig. 2 
Detector output current tl4g typ. 300 yA 
Voltage during noise (note 4) , V 18-9 typ. 03 V 
Voltage level for in-sync condition V18-9 typ. 7,5V 
Switching level slow to fast V 18-9 see 2 to ae : 
Switching level | typ 12 V 
mute function active; y1 fast to slow | V 13-9 4 Oto14 V 
vertical period counter 
typ. 0,12 V 
3 periods fast V18-9 0.08 to0.16 V 
Switching level slow to fast (locking) ws 17V 
mute function inactive V18-9 15t019 V 
Switching level fast to slow (locking) V 18-9 a 7 to at ’ 
Switching level for VCR (fast time constant) typ 86 V 
without mute function V18-9 Bau. 90 V 
Video transmitter identification output (pin 13) 
Output voltage active (no sync) at 173 = 1mA V 43-9 i : 
Output voltage active (no sync) at 143 =5mA V 43-9 z ¥ 
< 
_ Output voltage inactive V 13.9 ve ae ' 
a VCR switching (pin 13) 
Input current for fast time constant typ 06 mA 
phase detector y1, with mute function active l43 " 0.4 to 08 a 
Flyback input pulse (pin 12) 
Switching level V42-9 typ. 1 V 
Input current l49 0,2to4 mA 
Input pulse amplitude (peak-to-peak value) V12-9(p-p) < 12 V 
Input resistance R42.9 typ. 2,7 k&Xt 
Delay time of sync pulse (measured in v4) 
to flyback at switching level; ts) = 12 us 
(see also note 2 and Fig. 4) to typ. 1,3 ms 
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Duration of vertical blanking pulse (pin 12) 


Required input current (negative) 


; typ. 0,2 mA 
for 50 Hz application; 21 lines blanking —l49 a 15t0< 03 mA 
for 60 Hz application; 17 lines blanking —l49 < 0,1 mA 

Maximum allowed input current —l19 a 0,4 mA 
Vertical sawtooth generator (pin 3) 
Vertical frequency (no sync) fy typ. 46 Hz 
Frequency spread (Coce = 680 nF; Rog, = 180 kKQ;at+26V) Af, < 4% 
Synchronization range typ. 22 % 
Input current at V3.9 =6 V I3 < 2 uA 
Frequency shift for Vp = 10 to 13 V Af, = 0,2 % 
Temperature coefficient TC typ. 1-107 K7! 
Comparator (pin 2) ar 
typ. ’ 
% Input voltage; d.c. level V9.9 4.0 to 4,8 V 
= a.c. level (peak-to-peak value) V9.9(p-p) __tYP. 1,6 V 
uw Input current at V7.9 =6 V Ip < 2 WA 
= Sawtooth internal pre-correction (parabolic convex) typ. 3 % 
a | | | 
~ Vertical output stage; emitter follower (pin 1) 
= 
< Output voltage at 11 = 10 mA V1.9 ye 3,6 V 
ao : 3,2to5 V 
rT Output current 4 < 20 mA 
> 
6 Vertical guard circuit 
Activating voltage levels (vertical blanking level is 2,5 V) 
switching level low V2.9 +P: 27103 : : 
switching level high V2.9 fYD: ee a , al 


Notes to characteristics 


1. Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 
2. tq = delay between negative transient of horizontal output pulse and the rising edge of the flyback 
pulse. 
to = delay between the rising edge of the flyback pulse and the start of the current in pq (pin 8). 
3. The duration of the flyback pulse is measured at the input switching level, which is about 1 V (tg). 
4. Depends on d.c. level at pin 5; value given applicable for V5.9 ~ 5 V. 
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in-synec condition. 


slow Y4 fast VCR mode; 


Vig -9 «— without mute function 


<«— normal mode 


4 slow 
¥ 4 fast VCR mode ; 


P4 fast —» 
with mute function 


mute in —» 


noise only 7Z286170.1 


Fig. 3 Voltage levels at pin 18 (V19.9). 


APPLICATION INFORMATION 


The TDA2577A generates the signal for driving the horizontal deflection output circuit. It also contains 
a synchronized vertical sawtooth generator for direct drive of the vertical deflection output stage. 


The horizontal oscillator and output stage can start operating on a very low supply current (14g 24 mA), 
which can be taken directly from the mains rectifier. Therefore, it is possible to derive the main supply 
(pin 10) from the horizontal deflection output stage. The duty factor of the horizontal output signal 

is about 65% during the starting-up procedure. After starting-up, the second phase detector (v9) is 
activated to control the timing of the negative-going edge of the horizontal output signal. 


A bandgap reference voltage (6,5 V) is provided for supply and reference of the vertical oscillator and 
comparator stage. 


The slicing level of the horizontal sync separator is independent of the amplitude of the sync pulse at 
the input. The resistor between pins 6 and 7 determines its value. A 4,7 kQ2 resistor gives a slicing level 
at the middle of the sync pulse. The nominal top sync level at the input is 3,1 V. The amplitude 
selective noise inverter is activated at a level of 0,7 V. 


Good stability is obtained by means of the two control loops. In the first loop, the phase of the 

horizontal sync signal is compared with a waveform of which the rising edge refers to the top of the 
horizontal oscillator signal. In the second loop, the phase of the flyback pulse is compared with another 
reference waveform, the timing of which is such that the top of the flyback pulse is situated symmetrically 
on the horizontal blanking interval of the video signal. Therefore the first loop can be designed for a good 
noise immunity, whereas the second loop can be as fast as desired for compensation of switch-off delays 

in the horizontal output stage. 


The first phase detector is gated with a pulse derived from the horizontal oscillator signal. This gating 
(slow time constant) is switched off during catching. Also, the output current of the phase detector is 
increased fivefold, during the catching time and VCR conditions (fast time constant). The first phase 

detector is inhibited during the retrace time of the vertical oscillator. 


The in-sync, out-of-sync or no video condition is detected by the video transmitter identification/coin- 
cidence detector circuit (pin 18). The voltage on pin 18 defines the time constant and gating of the first 
phase detector. The relationship between this voltage and the various switching levels is shown in Fig. 3. 
The complete survey of the switching actions is given in Table 1. 
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APPLICATION INFORMATION (continued) 
Table 1 Switching levels at pin 18. 


first phase detector 4 


voltage at mute output receiving conditions 
pin 18 time constant at pin 13 
| slow fast | on off | on off 
7,5V Xx Xx Xx video signal detected 
7,5to3,5V |X xX X video signal detected 
3,5to 1,2 V Xx X xX video signal detected 
1,.2to0,1V |X x Xx noise only 
0,1to1,7V |X % x ia xX new video signal detected 
1,7 to5,0 V X X Xx horizontal oscillator locked 
VCR playback with mute function 
5O0to7,5V |X Xx xX horizontal oscillator locked 


8,7 V Xx x x VCR playback without mute function 


Where: * = 3 vertical periods. 


The stability of displayed video information (e.g. channel number), during noise only conditions, is 
improved by the first phase detector time constant being set to slow. 


The average voltage level of the video input on pin 5 during noise only conditions should not exceed 
5,5 V otherwise the time constant switch may be set to fast due to the average voltage level on pin 

18 dropping below 0,1 V. When the voltage on pin 18 drops below 100 mV a counter is activated 

which sets the time constant switch to fast, and not gated for 3 vertical periods. This condition occurs 
when a new video signal is present at pin 5. When the horizontal oscillator is locked the voltage on pin 18 
increases. Nominally a level of 5 V is reached within 15 ms (1 vertical period). The mute switching level 
of 1,2 V is reached within 5 ms (C78 = 47 nF). If the video transmitter identification circuit is required 
to operate under VCR playback conditions the first phase detector can be set to fast by connecting a 
resistor of 180 kQ2 between pin 18 and ground. Also a current of 0,6 mA into pin 13 sets the first phase 
detector to fast without affecting the mute output function (active HIGH with no video signal detected). 
For VCR playback without mute function, the first phase detector can be set to fast by connecting a 
resistor of 1 kQ2 to the supply (pin 10). 


DEVELOPMENT SAMPLE DATA 


The supply for the horizontal oscillator (pin 15) and horizontal output stage (pin 11) is derived from the 
voltage at pin 16 during the start condition. The horizontal output signal starts at a nominal supply cur- 
rent into pin 16 of 3,5 mA, which will result in a supply voltage of about 5,5 V (for guaranteed operation 
of all devices 14g > 4 mA). It is possible that the main supply voltage at pin 10 is O V during starting, so 
the main supply of the IC can be taken from the horizontal deflection output stage. The start of the 
other !C functions depends on the value of the main supply voltage at pin 10. At 5,5 V all IC functions 
start operating except the second phase detector (oscillator to flyback pulse). The output voltage of the 
second phase detector at pin 14 is clamped by means of an internally loaded n-p-n emitter follower. 
This ensures that the duty factor of the horizontal output signal (pin 11) remains at about 65%. The 
second phase detector will close if the supply voltage at pin 10 reaches 8,8 V. At this value the supply 
current for the horizontal oscillator and output stage is delivered by pin 10, which also causes the 
voltage at pin 16 to change to a stabilized 8,7 V. This change switches off the n-p-n emitter follower 

at pin 14 and activates the second phase detector. The supply voltage for the horizontal oscillator will, 
however, still be referred to the stabilized voltage at pin 16, and the duty factor of the output signa! 

at pin 12 is at the value required by the delay at the horizontal deflection stage. Thus switch-off delays 
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in the horizontal output stage are compensated. When no horizontal flyback signal is detected the duty 
factor of the horizontal output signal is 50%. 7 


Horizontal picture shift is possible by externally charging or discharging the 47 nF capacitor connected 
to pin 14. 


The IC also contains a synchronized vertical oscillator/sawtooth generator. The oscillator signal is 
connected to the internal comparator (the other side of which is connected to pin 2), via an inverter 
and amplitude divider stage. The output of the comparator drives an emitter-follower output stage at 
pin 1. For a linear sawtooth in the oscillator, the load resistor at pin 3 should be connected to a voltage 
source of 26 V or higher. The sawtooth amplitude is not influenced by the main supply at pin 10. The 
feedback signal is applied to pin 2 and compared to the sawtooth signal at pin 3. For an economical 
feedback circuit with less picture bounce the sawtooth signal is internally precorrected by 3% (convex) 
referred to pin 2. The linearity of the vertical deflection current depends upon the oscillator signal at 
pin 3 and the feedback signal at pin 2. 


Synchronization of the vertical oscillator is inhibited when the mute output is present at pin 13. 


To minimize the influence of the horizontal part on the vertical part a6,5 V bandgap reference source 
is provided for supply and reference of the vertical oscillator and comparator. 


The sandcastle pulse, generated at pin 17, has three different voltage levels. The highest level (11 V) 
can be used for burst gating and black level clamping. The second level (4,6 V) is obtained from the 
horizontal flyback pulse at pin 12 and used for horizontal blanking. The third tevel (2,5 V) is used for 
vertical blanking and is derived by counting the horizontal frequency pulses. For 50 Hz the blanking 
pulse duration ts 21 lines and for 60 Hz it is 17 lines. The blanking pulse duration is set by the negative 
voltage value of the horizontal flyback pulse at pin 12. 


The IC also incorporates a vertical guard circuit, which monitors the vertical feedback signal at pin 2. 
lf this level is below 3 V or higher than 5,8 V, the guard circuit will insert a continuous level of 2,5 V 
into the sandcastle output signal. This will result in complete blanking of the screen If the sandcastle 
pulse is used for blanking in the TV set. . 
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APPLICATION INFORMATION (continued) 


video signal 
(pin 5) 


¥y detector | 
output current | 
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(pin 15) 
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output signal 


(pin 11) | ty 


ty > 


switch- off delay / 


horizontal output stage 
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switching 
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output Current 
(pin 14) 
ee Se WAN 
sandcastle 
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a =| =2,5V 
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DEVELOPMENT SAMPLE DATA 


—l4q 20.1 mA: 21 lines 7 WRG IRS 


—l12 <0,1mA: 17 lines 


Fig. 4 Timing diagram of the TDA2577A. 
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horizontal 
flyback sandcastle pulse 
horizontal / \ a L 
+12V drive mute ee ee 
>0,2mA alt “L 
<4,0mA 


O fo adj. 

f,, adj. (horizontal) vertical vertical 
eta 1) feedback drive 
vertica 


+ from pin 9 


video 
TDA3651 7Z86168.1 


Fig. 5 Typical application circuit diagram; for combination of the TDA2577A with the TDA3651 see 


Fig. 7. 
Ba Da 
eeemeinemel 
EES 
La or 
EAE 
aneaeeesiatiTS 
33 kQ 
+12V 
to pin 180 kQ2 
14 «+2 } } [47 k2 
TDA2577A 
“hh 7Z86167.1 


Fig. 6 Circuit configuration at pin 14 for phase adjustment. 
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APPLICATION INFORMATION (continued) 


TDA3651 


10nF 
y 
VERTICAL 
vertical drive 330.2 DEFLECTION 
(from pin 1 TDA2577A) COILS 


AT1236/20 


8,2 k62 
ia 
47K | Ka) ieee! ia 
linearity i 1,8kQ2 270 
vertical feedback + — +} 1000p F 
(pin 2 TDA2577A) 3,9 nF = 6.8uF T (16V) aia 


ib 27k 
‘S 
i 10022 i 1,202 
amplitude 


Ga 7 


Fig. 7 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination 
with the TDA2577A (90° application). 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA2578A 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production, 


SYNCHRONIZATION CIRCUIT 
WITH VERTICAL OSCILLATOR AND DRIVER STAGES 


GENERAL DESCRIPTION 


The TDA2578A separates the vertical and horizontal syne pulses from the composite TV video signal 
and uses them to synchronize horizontal and vertical oscillators. 


Features 

@ Horizontal sync separator and noise inverter 

@ Horizontal oscillator 

® Horizontal output stage 

® Horizontal phase detector (sync to oscillator) 

@ Time constant switch for phase detector (fast time constant during catching) 

@ Slow time constant for noise only conditions 

@ Time constant externally switchable (e.g. fast for VCR) 

® Inhibit of horizontal phase detector and video transmitter identification circuit during vertical 


oscillator flyback 


@ Second phase detector (y) for storage compensation of horizontal deflection stage 

® Sandcastle pulse generator (3-levels) 

@ Video transmitter identification circuit 

@ Stabilizer and supply circuit for starting the horizontal oscillator and output stage directly from the 
mains rectifier 

@ Duty factor of horizontal output pulse is 50% when flyback pulse is absent 

@® Vertical sync separator 

@ Bandgap 6,5 V reference voltage for vertical oscillator and comparator 

@ Synchronized vertical oscillator/sawtooth generator 
(synchronization inhibited when no video transmitter is detected) 

@ Internal circuit for 6% parabolic pre-correction of the oscillator/sawtooth generator. Comparator 
supplied with pre-corrected sawtooth and external feedback input 

® Vertical driver stage . 

@® Vertical blanking pulse generator 

@ 50/60 Hz detector 

@ 50/60 Hz identification output 

@ Automatic amplitude adjustment for 60 Hz 

@ Automatic adjustment of blanking pulse duration 
(50 Hz: 21 lines; 60 Hz: 17 lines) 

@ Vertical guard curcuit 


QUICK REFERENCE DATA 


rer A A NN Se er annette tenant en Hy 


Supply 
Minimum current required to start horizontal 

oscillator and output stage (pin 16) l16 > 4 mA 
Main supply voltage (pin 10) Vp=V140.9 _ typ. (Va) 
Supply current Ip=l19 typ. 55 mA 
Input signals 
Sync pulse input voltage (peak-to-peak value; negative-going) V5-9(p-p) 0.15to1 V 
Output signals 
Horizontal output pulse (open collector) at 144 =40 mA V41-9 < 0,5 V 
Vertical output pulse (emitter-follower) at |; = 10 mA V1-9 2 4V 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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Fig. 1 Block diagram. 
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RATINGS 


Start current (pin 16) 
Supply voltage (pin 10) 
Total power dissipation 
Storage temperature range 


Operating ambient temperature range 


THERMAL RESISTANCE 


From junction to ambient in free air 


CHARACTERISTICS 


- Limiting values in accordance with the Absolute Maximum System (IEC 134) 


116 
Vp=V10-9 
Prot 

T stg 


-Tamb 


Rth j-a 


l4g = 5 mA; Vp = 12 V; Tamb = 25 OC; unless otherwise specified 


Supply 
Supply current at pin 16 


Stabilized supply voltage (pin 16) 
Supply current (pin 10) 
Supply voltage (pin 10) 


Video input (pin 5) 


Top-sync level 
Sync pulse amplitude (peak-to-peak value) (note 1) 


Slicing level 
Delay between video input and detector output 
Noise gate (pin 5) 


Switching level 


First control loop (sync to oscillator; pin 8) 


Holding range 
Catching range 


Control sensitivity video with respect to 
oscillator, burst key and flyback pulse 


for slow time constant 
for fast time constant 
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V5-9 


V5-9(p-p) 


t 


V5.9 


Af 


Af 


max. 8 
max. 13,2 
max. 1,1 
—55 to + 150 
—25to +65 
typ. 50 
4to8 

typ. 8,7 
8,0 to 9,5 
typ. 55 
< 70 
typ. 12 
10 to 13,2 
typ. 3,1 
1,5 to 3,75 
typ. 0,6 
0,15 to 1 

typ. 50 
35 to 65 

typ. 0,35 
typ. 0,7 
< 1 
typ. + 800 
typ. + 800 


+ 600 to 1100 


typ. 1 
typ. 2,/5 


kHz/ys 
kHz/us 


DEVELOPMENT SAMPLE DATA 


Synchronization circuit 


with vertical oscillator and driver stages 


Second control loop (horizontal output to flyback; pin 14) 


Control sensitivity; static (see note 2) 
Control range 


Controlled edge 


Phase adjustment (via 2nd control loop; pin 14) 
Control sensitivity 


Maximum permissible control current 


Horizontal oscillator (pin 15) 
Frequency (no sync) 
Frequency spread (Coce = 2,7 NF; Roce = 33 kQQ; no sync) 
Frequency deviation between starting point of 
output signal and stabilized condition 


Temperature coefficient 


Horizontal output (pin 11) 
Output voltage; high level 
Voltage at which protection starts 


Output voltage; low level 
start condition at 144 =10mA 


normal condition at 141 =40 mA 
Duty factor of output signal during 

starting (no phase shift) 17g = 4 mA (voltage at pin 11 low) 
Duty factor of output signal 

without flyback pulse 
Controlled edge 


Duration of output pulse (see Fig. 4) 


Sandcastle output pulse (pin 17) 


Output voltage during: 
burst key 


horizontal blanking 


vertical blanking 


Pulse duration 
burst key 


horizontal blanking 


vertical blanking 
at 50 Hz 
at 60 Hz 


Atg/Ato 


tq 
positive 


positive 


TDA2578A. 


typ. 400 
1 to 45 

typ. 25 
— 50 
typ. 15625 
a 4 
typ. 6 
<< 8 
typ. 1-104 
<< 13,2 
13 to 15,8 
typ. 0,3 
< 0,5 
typ. 0,3 
< 0,5 
typ. 65 
typ. 50 
45 to 55 


tq + horizontal flyback pulse 


= 10 
typ. 4,6 
4,2to5 

typ. 2,5 
2 to 3 

typ. 4 
3,6 to 4,4 


flyback pulse (see note 3) 


21 lines 
17 lines 


ys/ps 
us 


> BA/ps 
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CHARACTERISTICS (continued) 


Delay between the start of the sync at the video 
input and the rising edge of the burst key pulse 


Coincidence detector; video transmitter identification circuit; 
time constant switches (pin 18); see also Fig. 3 


Detector output current 
Voltage during noise (note 4) 


Voltage level for in-sync condition 
Switching level slow to fast 


Switching level 
mute function active; »1 fast to slow 


vertical period counter 
3 periods fast 


Switching level slow to fast (locking) 
mute function inactive 


Switching level fast to slow (locking) 


Switching level for VCR (fast time constant) 
without mute function 


Video transmitter identification output (pin 13) 
Output voltage active (no sync) at 143 =1mA 


Sink current active (no sync) 


Output current inactive (sync: 50 Hz) 


50/60 Hz identification (pin 13) 


R13 = 15 kQ2. to + 12 V (note 5) 
at f = 50 Hz (in syne condition) 


at f = 60 Hz (in sync condition) 


Flyback input pulse (pin 12) 

Switching level 

Input current 

Input pulse amplitude (peak-to-peak value) 
Input resistance 


Delay time of sync pulse (measured in 4) 
to flyback at switching level; te) = 12 us 
_ (see also note 2 and Fig. 4) 


December 1982 


t2 


+ l18 
V18-9 
V 18-9 


V18-9 
V 18-9 
V 18-9 


V18-9 


V 18-9 


V 18-9 


V 13-9 


l13 
113 


V 13-9 


V13-9 


V42-9 

112 
V'12-9(p-p) 
R129 


to 


typ. 49 
45to53 
typ. 300 
typ 0,3 
typ 7,5 
typ. 3,5 
3,2 to 3,8 
typ. eZ 
1,0 to 1,4 
typ. 0,12 
0,08 to 0,16 
typ. ez 
1,5 to 1,9 
typ. 5,0 
4,7to 5,3 
typ. 8,6 
8,2 to 9,0 

< 0,5 
typ. 0,3 
< 5 
< 1 
typ. V10-9 
typ. 7,6 
7,2 to 8 

typ. 1 
0,2 to 4 

me 12 
typ. 2,/ 
typ. 1,3 


Us 
Us 


LA 


= f° SO ee: See 


<< 


ys 


DEVELOPMENT SAMPLE DATA 


Synchronization circuit 


with vertical oscillator and driver stages 


Vertical sawtooth generator (pin 3) 


Vertical frequency (no sync) 


Frequency spread (Coc, = 680 nF; 
Rosc = 180 kQ2; at + 26 V) 


Synchronization range (note 6) 
Input current at V2.9 =6V 
Frequency shift for Vp = 10 to 13 V 


Temperature coefficient 
Comparator (pin 2) 


Input voltage; d.c. level 


a.c. level (peak-to-peak value) 
Input current at V9.9 =6V 


Sawtooth internal pre-correction (parabolic convex) 
Vertical output stage; emitter follower (pin 1) 
Output voltage at 17 = 10 mA 


Output current 


Vertical guard circuit 


Activating voltage levels (vertical blanking level is 2,5 V) 


switching level low 


switching level high 


Notes to characteristics 


V2.9 


TDA2578A 


typ. 46 
< 4 
typ. 33 
< 3 
a 0,2 
typ. 1:°1074 
typ. 4,4 
4,0 to 4,8 
typ. 0,8 
< 2 
typ. 6 
typ. 
3,2 to 5 
< 20 
typ. 3,35 
3,0 to 3,7 
typ. 515 
4,75 to 5,55 


<_<. = 


1. Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 


slicing level will increase. 


2. tq = delay between positive transient of horizontal output pulse and the rising edge of the flyback 


pulse. 


to = delay between the rising edge of the flyback pulse and the start of the current in yq (pin 8). 


. For 60 Hz a p-n-p emitter clamp is activated. 


oon - W 


. Depends on d.c. level at pin 5; value given applicable for V5.9 ~ 5 V. 


. The duration of the flyback pulse is measured at the input switching level, which is about 1 V (t¢). 


. When fy = 46 Hz the 50/60 Hz detector switches over to 60 Hz; video input signal at pin 5 ~ 55 Hz. 
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in-syne condition 


slow Py fast VCR mode; 


«— without mute function 


7,5 Vv <— norma! mode 


<a— ¥, slow 
4 fast VCR mode; 


% 4 fast —» 
with mute function 


mute [n —p 


noise only 7Z86170.1 


Fig. 3 Voltage levels at pin 18 (V79.9). 


DEVELOPMENT SAMPLE DATA 


Synchronization circuit TDA2578A 


with vertical oscillator and driver stages 


APPLICATION INFORMATION 


The TDA2578A generates the signal for driving the horizontal deflection output circuit. It also contains 
a synchronized vertical sawtooth generator for direct drive of the vertical deflection output stage. 


The horizontal oscillator and output stage can start operating ona very low supply current (14g 2 4 mA), 
which can be taken directly from the mains rectifier. Therefore, it is possible to derive the main supply 
(pin 10) from the horizontal deflection output stage. The duty factor of the horizontal output signal 

is about 65% during the starting-up procedure. After starting-up, the second phase detector (p93) is 
activated to control the timing of the positive-going edge of the horizontal output signal. 


A bandgap reference voltage (6,5 V) is provided for supply and reference of the vertical oscillator and 
comparator stage. 


The slicing level of the horizontal sync separator is independent of the amplitude of the sync pulse at 
the input. The resistor between pins 6 and 7 determines its value. A 4,7 kQ resistor gives a slicing level 
at the middle of the sync pulse. The nominal top sync level at the input is 3,1 V. The amplitude 
selective noise inverter is activated at a level of 0,7 V. 


Good stability is obtained by means of the two control loops. In the first loop, the phase of the 
horizontal sync signal is compared with a waveform of which the rising edge refers to the top of the 
horizontal oscillator signal. In the second loop, the phase of the flyback pulse is compared with 

another reference waveform, the timing of which is such that the top of the flyback pulse is situated 
symmetrically on the horizontal blanking internal of the video signal. Therefore the first loop can be 
designed for a good noise immunity, whereas the second loop can be as fast as desired for compensation 
of switch-off delays in the horizontal output stage. 


The first phase detector is gated with a pulse derived from the horizontal oscillator signal. This gating 
(slow time constant) is switched off during catching. Also, the output current of the phase detector 

is increased fivefold, during the catching time and VCR conditions (fast time constant). The first phase 
detector is inhibited during the retrace time of the vertical oscillator. 


The in-sync, out-of-syne or no video condition is detected by the video transmitter identification/coin- 
cidence detector circuit (pin 18). The voltage on pin 18 defines the time constant and gating of the 
first phase detector. The relationship between this voltage and the various switching levels is shown in 
Fig. 3. The complete survey of the switching actions is given in Table 1. 


Table 1 Switching levels at pin 18. 


voltage at first phase detector 4 mute output | receiving conditions 


pin 18 time | time constant | gating at pin 13 


so [of] 


7,5V video signal detected 
7,5to 3,5 V video signal detected 
3,5to 1,2 V video signal detected 
1,2t0 0,1 V noise only 
0,1 to 1,7 V new video signal detected 
1,7/to50V horizontal oscillator locked 
VCR playback with mute function 
5,0 to7,5V horizontal oscillator locked 
8,7 V VCR playback without mute function 


Where: * = 3 vertical periods. 
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APPLICATION INFORMATION (continued) 


The stability of displayed video information (e.g. channel number), during noise only conditions, is 
improved by the first phase detector time constant being set to slow. 


The average voltage level of the video input on pin 5 during noise only conditions should not exceed 
5,5 V otherwise the time constant switch may be set to fast due to the average voltage level on pin 18 
dropping below 0,1 V. When the voltage on pin 18 drops below 100 mV a counter is activated which 
sets the time constant switch to fast, and not gated for 3 vertical periods. This condition occurs when 
a new video signal is present at pin 5. When the horizontal oscillator is locked the voltage on pin 18 
increases. Nominally a level of 5 V is reached within 15 ms (1 vertical period). The mute switching 
level of 1,2 V is reached within 5 ms (C7 = 47 nF). If the video transmitter identification circuit is 
required to operate under VCR playback conditions the first phase detector can be set to fast by 
connecting a resistor of 180 kQ2 between pin 18 and ground (see Fig. 7). 


The supply for the horizontal oscillator (pin 15) and horizontal output stage (pin 11) is derived from 
the voltage at pin 16 during the start condition. The horizontal output signal starts at a nominal 
supply current into pin 16 of 3,6 mA, which will result in a supply voltage of about 5,5 V (for 
guaranteed operation of all devices 14g > 4 mA). It is possible that the main supply voltage at pin 10 
is 0 V during starting, so the main supply of the IC can be taken from the horizontal deflection output 
stage. The start of the other IC functions depends on the value of the main supply voltage at pin 10. 
At 5,5 V all IC functions start operating except the second phase detector (oscillator to flyback pulse). 
The output voltage of the second phase detector at pin 14 is clamped by means of an internally 

loaded n-p-n emitter follower. This ensures that the duty factor of the horizontal output signal (pin 11) 
remains at about 65%. The second phase detector will close if the supply voltage at pin 10 reaches 

8,8 V. At this value the supply current for the horizontal oscillator and output stage is delivered by 
pin 10, which also causes the voltage at pin 16 to change to a stabilized 8,7 V. This change switches 
off the n-p-n emitter follower at pin 14 and activates the second phase detector. The supply voltage 
for the horizontal oscillator will, however, still be referred to the stabilized voltage at pin 16, and the 
duty factor of the output signal at pin 12 is at the value required by the delay at the horizontal 
deflection stage. Thus switch-off delays in the horizontal output stage are compensated. When no 
horizontal flyback signal is detected the duty factor of the horizontal output signal is 50%. 


Horizontal picture shift is possible by externally charging or discharging the 47 nF capacitor connected 
to pin 14. 


The IC also contains a synchronized vertical oscillator/sawtooth generator. The oscillator signal is 
connected to the internal comparator (the other side of which is connected to pin 2), via an inverter 
and amplitude divider stage. The output of the comparator drives an emitter-follower output stage at 
pin 1. For a linear sawtooth in the oscillator, the load resistor at pin 3 should be connected to a voltage 
source of 26 V or higher. The sawtooth amplitude is not influenced by the main supply at pin 10. 

The feedback signal is applied to pin 2 and compared to the sawtooth signal at pin 3. For an economical 
feedback circuit with less picture bounce the sawtooth signal is internally pre-corrected by 6% (convex) 
referred to pin 2. The linearity of the vertical deflection current depends upon the oscillator signal at 
pin 3 and the feedback signal at pin 2. 


Synchronization of the vertical oscillator is inhibited when the mute output is present at pin 13. 


To minimize the influence of the horizontal part on the vertical part a 6,7 V bandgap reference source 
is provided for supply and reference of the vertical oscillator and comparator. 


The sandcastle pulse, generated at pin 17, has three different voltage levels. The highest level (11 V) can 
be used for burst gating and black level clamping. The second level (4,6 V) is obtained from the 
horizontal flyback pulse at pin 12 and used for horizontal blanking. The third level (2,5 V) is used for 
vertical blanking and is derived by counting the horizontal frequency pulses. For 50 Hz the blanking 
pulse duration is 21 lines and for 60 Hz it is 17 lines. The blanking pulse duration and sawtooth 
amplitude is automatically adjusted via the 50/60 Hz detector. 
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DEVELOPMENT SAMPLE DATA 


TDA2578A. 


Synchronization circuit 


with vertical oscillator and driver stages 


The IC also incorporates a vertical guard circuit, which monitors the vertical feedback signal at pin 2. 
If this level is below 3,35 V or higher than 5,15 V, the guard circuit will insert a continuous level of 
2,5 V into the sandcastle output signal. This will result in complete blanking of the screen if the 
sandcastle pulse is used for blanking in the TV set. 


video sigtial 


(pin 5) 


Y , detector 

Output Current | 

(pin 8) 

ty Hl 0,35 ys 


horizontal 
oscillator signal 


(pin 15) 
horizontal 
Output signal 
(pin 11 
pir ) | ty 
switch- off delay od 
horizontal output stage 
flyback pulse switchin 
(pin 12) == : . 
Ov a — — — level 
tome) i135 
¥5 detector 
output current 
{pin 14) ae es 4us 
+ L11V 
sandcastle 
pulse 
(pinay) horizontal blanking —» SS AV 
eal pele 
«— 12s -—» 


Y 50 Hz: 21 lines ae 7286903 


60Hz: 17 lines 


Fig. 4 Timing diagram of the TDA2578A. 


December 1982 305 


TDA2578A 


APPLICATION INFORMATION (continued) 


horizontal 
flyback sandcastle pulse 
horizontal { \ mute/ . PE Reeees — L 
+12V drive 50/60 Hz identification as = 


fy adj. 
O 
fo adj. (horizontal) vertical vertical 
(vertical) { feedback drive 
7 


(1) 
+26V 7Z86901 


(1) = 26 V for linear scan. 


Fig. 5 Typical application circuit diagram; for application of the TDA2578A with the TDA3651 see 


Fig. 8. 
33 kX 1kQ 
+12V ; +12V 
to pin 180 k{2 to pin 
Cee peers OG Ge) = 180kQ 
TDA2578A TEAS Ten 
7 7286900 qscens 
Z 7Z86166.1 

Fig. 6 Circuit configuration at pin 14 for Fig. 7 Circuit configuration at pin 18 for 
phase adjustment. VCR mode. 


1 kQ resistor between pin 18 and + 12 V: 
without mute function. 

180 kQ between pin 18 and ground: 
with mute function. 
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Synchronization circuit 


with vertical oscillator and driver stages 


TDA3651 


10 nF 
VERTICAL 
vertical drive 3300 i DEFLECTION 
(from pin 1 TDA2578A) COILS 


47 aF 


AT1236/20 


+26V 


A7kQ 1k) 
4d linearity i 18kQ 


vertical feedback re : s 
(pin 2 TDA2578A) 3,9 nF 6.8 uF +, 1000p 


a |27 kQQ 
 |r008 i 1,22 
amplitude 


‘7 ‘7 


272 


7286902 


Fig. 8 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination 
with the TDA2578A, (90° application). 
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DEVELOPMENT SAMPLE DATA | 
This information is derived from development samples TDA2579 | 


made available for evaluation, It does not necessarily 


imply that the device will go into regular production. 


SYNCHRONIZATION CIRCUIT WITH SYNCHRONIZED VERTICAL 
DIVIDER SYSTEM AND OUTPUT STAGES 


GENERAL DESCRIPTION 


The TDA2579 separates the vertical and horizontal sync pulses from the composite television video 
signal and uses them to synchronize the horizontal oscillator and the vertical divider system. 


Features 


@ Horizontal sync separator and noise inverter 

@ Horizontal oscillator 

@ Horizontal output stage 

@ Horizontal phase detector (sync to oscillator) 

@ Triple current source in the phase detector with automatic selection dependent upon input signal 
conditions (automatic fast for VCR) 

@ Time constant externally switchable 

@ Inhibit of horizontal phase detector and video transmitter identification circuit during equalizing 
pulses and vertical sync pulses 

@ Second phase detector (p2) for storage compensation of the horizontal output stage 

® Sandcastle pulse generator (3-levels) 

@ Video transmitter identification circuit 

@ Stabilizer and supply circuit for starting the horizontal oscillator and output stage directly from the 
mains rectifier 

@ Horizontal output pulse with constant duty cycle value of 28 us 

@ Duty factor of the horizontal output pulse is 50% when horizontal flyback pulse is absent and during 
starting 

@ Vertical sync separator without external components and two integration times with automatic 
selection 

@ Zener diode reterence source for the vertical sawtooth generator and vertical comparator 

Divider system with three different reset enable windows 

Synchronization is set to 628 divider ratio when no vertical sync pulses and no video transmitter is 

identified 

Linear negative going sawtooth generated via the divider system (no frequency adjustment) 

Comparator with a low d.c. feedback signal 

Vertical driver stage 

50/60 Hz detector circuit 

50/60 Hz identification output combined with the mute function 

Automatic amplitude adjustment for 50 and 60 Hz 

Automatic adjustment of blanking pulse duration (50 Hz; 21 lines; 60 Hz: 17 lines) 

Vertical guard circuit 
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horizontal 
flyback 50/60 Hz identification sandcastle pulse 
no transmitter = 0,2 V 
horizontal transmitter 50 Hz = 12 V 
+12V drive transmitter 60 Hz27,7V See% seek 
Ld ++ 
>55mA 


+] BF nF 
17 18 
TDA2579 
9 8 7 6 5 4 3 2 1 
eat 
ee 62.0 | 18022) 
See amplitude 
- | : A a al 100 k2  fehorsent 
10 nF as aoe 1 uF S23 150 pF 330 nF 
video vertical vertical 
7287645 feedback drive 


Fig. 1 Typical application circuit diagram; for combination of the TDA2579 with 
the TDA3653 see Fig. 2. 
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DEVELOPMENT SAMPLE DATA 


Synchronization and vertical drive circuit 


vertical drive 
(from pin 1 TDA2579) 


vertical feedback 
(pin 2 TDA2579) 
+ 
Tyr Co 


TDA3653 


VERTICAL 


pine oT DEFLECTION 
2 COILS 
AT1230 
200k22 
ae 
+ 
1oke (16 V) 


4 


vertical guard 
(pin 17 TDA2579) 


TDA2579 


820 82 


+26V 


7287644 


Fig. 2 Typical application of the TDA3653 (vertical output), when used in combination 
with the TDA2579. 
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CONTROL CIRCUIT FOR SMPS 


The TDA2581 is a monolithic integrated circuit tor controlling switched-mode power supplies (SMPS) 
which are provided with the drive for the horizontal deflection stage. 


The circuit features the following: 

— Voltage controlled horizontal oscillator. 

— Phase detector. 

— Duty factor control for the positive-going transient of the output signal. 

— Duty factor increases from zero to its normal operation value. 

— Adjustable maximum duty factor. 

— Over-voltage and over-current protection with automatic re-start after switch-off. 

— Counting circuit for permanent switch-off when n-times over-current or over-voltage is sensed. 

— Protection for open-reference voltage. 

— Protection for too low supply voltage. 

— Protection against loop faults. 

— Positive tracking of duty factor and feedback voltage when the feedback voltage is smaller than the 
reference voltage minus 1,5 V. 


QUICK REFERENCE DATA 


Supply voltage V9-16 typ. 12 V 


Supply current | lo typ. 15 mA 
Input signals 
Horizontal drive pulse (peak-to-peak value) V3. 16(p-p) typ. 11 OV 
Flyback pulse (differentiated deflection current); 
peak-to-peak value V2-16(p-p) tYP: 5 V 
External reference voltage V10-16 typ. 6,7 V 
Output signals = 
> 0 % n= 
Duty factor of output pulse 6 2 98+06 % a 
Output voltage at 1, < 20 mA (peak value) V11-16M _ typ. 11,8 V 
Output current (peak value) lam < 40 mA 


PACKAGE OUTLINES 


TDA2581: 16-lead DIL; plastic (SOT-38). 
TDA25810: 16-lead OIL; plastic (SOT-58). 
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BLOCK DIAGRAM 


33 kX 4 eg Page A 2 es aL reduce loop 
( C13 ; set Vo gain 
33 kL 2,7 nF A Sere a a 


ERROR 
AMPLIFIER 


TDA2581 


PULSE WIDTH 
MODULATOR 


PHASE 
DETECTOR 


LOOP FAULT 
PROTECTION 


30082 


6,7 V 
“al 
a 
7 7, 
maximum 
duty factor 
12 adjustment 


to drive 
11 transistor base 


ACTIVE FOR 
Vig - U5V 


on 


SLOW START 
& 
CUT OUT 
CIRCUIT 


OUTPUT STAGE 
flyback 


a 


from TDA2571 


OVER VOLTAGE 
PROTECTION 


COUNTING 
CIRCUIT 


INTERNAL SUPPLY 


>Vi0 7 
for trip- on 


| <<» level 
+{ “counts” ~5V 


in 


OVER CURRENT 
PROTECTION 


OPEN CIRCUIT 
REFERENCE DIODE 


LOW SUPPLY VOLTAGE 
PROTECTION 


*B4V FOR TRIP ON <9,4V FOR TRIP ON 


>07Vv—6 
for trip on 


7274880 


Note: trip levels are nominal values. 
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Control circuit for SMPS 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 

Voltage at pin 11 

Output current 

Total power dissipation 
Storage temperature 

Operating ambient temperature 


CHARACTERISTICS 


V9.16 = 12 V; V10-16 = 6,7 V; Tamb = 25 OC; measured in the circuit on page 314 


Supply voltage range 


Protection voltage too low supply voltage 


Supply current at 6 = 50% 
Supply current during protection 
Minimum required supply current 


Power consumption 


Required input signals 
Reference voltage 


High reference voltage protection: threshold voltage 


Feedback input impedance at pin 8 


Horizontal drive pulse (square-wave or 
differentiated; negative transient is reference) 
peak-to-peak value 


Flyback pulse or differential 
deflection current 


Over-current protection: 
threshold voltage 


Over-voltage protection: 
threshold voltage 


V9.16 max. 14 
V11-16 Oto 14 
144 max. 40 
Prot max. 340 
Tet -25 to +125 
Tamb ~25to +80 
typ. 12 
V9-16 10 to 14 
typ. 9,4 
V'9-16 8,6 to 9,9 
lo typ. 15 
lg typ. 15 
Ig < 18,5 
P typ. 180 
typ. 6,7 
V'10-16 5,6 to 7,5 
typ. 8,4 
V'10-16 7,9 to 8,9 
IZ8-16| typ. 200 
typ. 11 
V'3-16(p-p) 5 to 12 
V9.16 1to5 
- typ. 640 
V6-16 690 to 695 
typ. 680 
*V6-16 640 to 735 
V —60 

V71—6 NP: 10-16 — 


V10-16 ~130 to Vi90.16 —9 


* This value refers to the minimum required supply current that will start all devices under the 
following conditions: Vg.1g = 10 V; V19.16 = 6,8 V; 5 = 50%. 
** Voltage obtained via an external reference diode. Specified voltages do not refer to the nominal 


voltages of reference diodes. 


TDA2581 
TDA2581Q 


V 
V 
mA 
mw 


mV4 


4 This spread is inclusive temperature rise of the |C due to warming up. For other ambient tempera- 


tures the values must be corrected by using a temperature coefficient of typical 


-1,85 mV/°C. 
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CHARACTERISTICS (continued) 


Remote control voltage; switch off V4.16 > 5,8 V* 
switch on V4-16 <— 4,5 V* 
Delivered output signals 
Horizontal drive pulse (loaded with a resistor 
of 560 2 to +12 V) 
peak-to-peak value V11-16(p-p) > 11,6 V 
Output current; peak value laim << 40 mA 


Saturation voltage of output transistor 


at 144=20mA VCEsat typ. 200 mV 


a 400 mV 
> % 
Duty factor of output pulse* * 6 < 98+ ar x 
— ' (9) 
Charge current for capacitor on pin 4 l4 typ. 120 pA 
Charge current for capacitor on pin 5 Ib typ. 130 vA 
typ. 1 mA 
Supply current for reference | 
ee 10 0,6 to 1,45 mA 
Oscillator 


typ. -300 ppm/°C 


Temperature coefficient < -~400 ppm/°C 


Relative frequency deviation for V10.16 


typ. -1,5 % 
changing from 6 to 7 V < “9% 
Oscillator frequency spread (with fixed 
external components) < +3 % 
Frequency control sensitivity at pin 15 typ. 45 kHz/V“ 
Phase control loop 
Loop gain of APC-system (automatic phase control) typ. 5 kHz/us 
ae Catching range Af typ. +1,5 kHz 
wien Phase relation between negative transient of 
— sync pulse and middle of flyback : t typ. 1 ys 
Tolerance of phase relation At < +0,4 us 


* See pin 4 on pages 319 and 320. 
** The duty factor is specified as follows: 


The maximum duty factor value can be set to a desired value (see application information pin 12 on 
page 321). : 
4 For component values see circuit diagram on page 314. 
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Control circuit for SMPS 


PINNING 
1. Phase detector output 9. Positive supply 
2. Flyback pulse position input 10. Reference input 
3. Reference frequency input 11. Output 
4. Re-start count capacitor/remote control input 12. Maximum duty factor adjustment/smoothing 
5. Slow start and transfer characteristic for low 13. Oscillator timing network 
feedback voltages 14. Reactance stage reference voltage 
6. Over-current protection input 15. Reactance stage input 
7. Over-voltage protection input 16. Negative supply (ground) 
8. Feedback voltage input 
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APPLICATION INFORMATION 


“4 4 “4 4 
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The TDA2571 and TDA2581 controlling an SMPS driver stage. 
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Control circuit for SMPS 


The function is quoted against the corresponding pin number 
1. Phase detector output 


The output circuit consists of a bidirectional current source which is active for the time that the 
signal on pin 2 exceeds 1 V. | 

The current values are chosen such that the correct phase relation is obtained when the reference 
signal on pin 3 is delivered by the TDA2571. 

With a resistor of 18 kQ and a capacitor of 2,7 nF the control steepness is 0,55 V/us. 


2. Flyback pulse input 


The signal applied to pin 2 is normally a flyback pulse with a duration of about 12 us. However, 
the phase detector system also accepts a signal derived by differentiating the deflection current by 
means of a small toroidal core (pulse duration > 3 ps). 


a ae 
4 flyback pulse /1 
eae is SN zs 
) ] x Ot dee ee 
as Se 6mm . 4 


| lool - leet > ae aS TDA2581 


I 

| 

| \ 

’ | | 

7276063 L Z 
“4 y 


(a) (b) 


The toroidal transformer in (a) is for obtaining a pulse representing the mid-flyback from the 
deflection current. The connection of the picture phase information is shown in (b). 


3. Reference frequency input 


The input circuit can be driven directly by the square-wave output voltage from pin 8 of the 
TDA2571. 

The negative-going transient switches the current source connected to pin 1 from positive to negative. 
The input circuit is made such that a differentiated signal of the square-wave from the TDA2571 

is also accepted (this enables mains isolation). The input circuit switching level is about 3 V and the 
input impedance is about 10 kQ. 


4. Re-start count capacitor/remote control input 
Counting 


An external capacitor (C4 = 47 uF) is connected between pins 4 and 16. This capacitor controls the 
characteristics of the protection circuits as follows. 

If the protection circuits are required to operate, é.g. over-current at pin 6, the duty factor will be 
set to zero thus turning off the power supply. 

After a short interval (determined by the time constant on pin 5) the power supply will be restarted 
via the slow start circuit. 

If the fault condition has cleared, then normal operation will be resumed. If the fault condition is 
persistent, the duty factor of the pulses is again reduced to zero and the protection cycle is repeated. 


The number of times this action is repeated (n) for a persisting fault condition is now determined 
by: n = C4/C5. 
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320 


APPLICATION INFORMATION (continued) 


Remote control input 


For this application the capacitor on pin 4 has to be replaced by a resistor with a value between 
4,7 and 18 k{2. When the externally applied voltage V4_1g6 > 5,8 V, the circuit switches off; 
switching on occurs when V4_7g6 < 4,5 V and the normal starting-up procedure is followed. Pin 4 
is internally connected to an emitter-follower, with an emitter voltage of 1,5 V. 


. Slow start and transfer characteristics for low feedback voltages 


S/ow start 


An external shunt capacitor (C5 = 4,7 wF) and resistor (R5 = 270 kQ2) are connected between pins 
5 and 16. The network controls the rate at which the duty factor increases from zero to its steady- 
state value after switch-on. It provides protection against surges in the power transistor. 


Transfer characteristic for low feedback voltages 


The duty factor transfer characteristic for low feedback voltages can be influenced by Rb. 
The transfer for three different resistor values is given in the graph on page 322. 


. Over-current protection input 


A voltage proportional to the current in the power switching device is applied to the integrated 
circuit between pins 6 and 16. The circuit trips on both positive and negative polarity. 


. Over-voltage protection input 


When the voltage applied to this pin exceeds the threshold level, the protection circuit will operate. 
When this function is not used, pin 7 should be connected to pin 16. 


. Feedback voltage input 


The control loop input is applied to pin 8. This pin is internally connected to one input of a differ- 
ential amplifier, functioning as an amplitude comparator, the other input of which is connected to 
the reference source on pin 10. 

Under normal operating conditions, the voltage on pin 8 will be about equal to the reference 
voltage on pin 10. For further information refer to the graphs on pages 322 and 323. 


. 12 V positive supply 


The maximum voltage that may be applied is 14 V. Where this is derived from an unstabilized 
supply rail, a regulator diode (12 V) should be connected between pins 9 and 16 to ensure that the 
maximum voltage does not exceed 14 V. When the voltage on this pin falls below a minimum of 
8,6 V (typically 9,4 V), the protection circuit will switch-off the power supply. 


. Reference input 


An external reference diode must be connected between this pin and pin 16. 

The reference voltage must be between 5,6 and 7,5 V. The IC delivers about 1 mA into the 
external regulator diode. When the external load on the regulator diode approaches this current, 
replenishment of the current can be obtained by connecting a suitable resistor between pins 9 and 
10. 
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Output 


An external resistor determines the output current fed into the base of the driver transistor. The 
output Circuit uses an n-p-n transistor with 3 series-connected clamping diodes to the internal 12 V 
supply rail. This provides a low impedance in the “ON” state, that is with the drive transistor 
turned-off. 


Maximum duty factor adjustment/smoothing 
Maximum duty factor adjustment 


Pin 12 is connected to the output voltage of the amplitude comparator (V109.g). This voltage is 
internally connected to one input of a differential amplifier, the other input of which is connected 
to the sawtooth voltage of the horizontal oscillator. A low voltage on pin 12 results in a low duty 
factor. This enables the maximum duty factor to be adjusted by limiting the voltage by connecting 
pin 12 to the emitter of a p-n-p transistor used as a voltage source. 

The graph on page 10 plots the maximum duty factor as a function of the voltage applied to pin 12. 
If some spread is acceptable the maximum duty factor can also be limited by connecting a resistor 
from pin 12 to pin 16. A resistor of 12 kQ limits the maximum duty factor to about 50%. 

This application also reduces the total IC gain. 


Smoothing 


Any double pulsing of the IC due to circuit layout can be suppressed by connecting a capacitor of 
about 470 pF between pins 12 and 16. 


. Oscillator timing network 


The timing network comprises a capacitor between pins 13 and 16, and a resistor between pin 13 
and the reference voltage on pin 10. 

The charging current for the capacitor (C13) is derived from the voltage reference diode connected 
to pin 10 and discharged via an internal resistor of about 330 2. 


Reactance stage reference voltage 


This pin is cornnected to an emitter follower which determines the nominal reference voltage for 
the reactance stage (1,5 V for reference voltage V19.16 = 6,7 V). Free-running frequency is 
obtained when pins 14 and 15 are short-circuited. 


Reactance stage input 


The output voltage of the phase detector (pin 1) is connected to pin 15 via a resistor. The voltage 
applied to pin 15 shifts the upper level of the voltage sensor of the oscillator thus changing the 
oscillator frequency and phase. The time constant network is connected between 14 and 15. 
Control sensitivity is typically 4,5 kHz/V. 


Negative supply (ground) 
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7276050.A 
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Maximum duty factor limitation as a function of V79.16. 
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CONTROL CIRCUIT FOR POWER SUPPLIES 


The TDA2582 is a monolithic integrated circuit for controlling power supplies which are provided 

with the drive for the horizontal deflection stage. 

The circuit features the following: 

— Voltage controlled horizontal oscillator. 

— Phase detector. : 

— Duty factor control for the negative-going transient of the output signal. 

— Duty factor increases from zero to its normal operation value. 

— Adjustable maximum duty factor. 

— Qver-voltage and over-current protection with automatic re-start after switch-off. 

— Counting circuit for permanent switch-off when n-times over-current or over-voltage is sensed. 

— Protection for open-reference voltage. 

— Protection for too low supply voltage. 

— Protection against loop faults. 

— Positive tracking of duty factor and feedback voltage when the feedback voltage is smaller than the 
reference voltage minus 1,5 V. 

— Normal and ‘smooth’ remote ON/OFF possibility. 


QUICK REFERENCE DATA 


Supply voltage V9-16 typ. 12 V 


Supply current lg typ. 14 mA 
Input signals 
Horizontal drive pulse (peak-to-peak value) V3-16(p-p) 5to11 V 
Flyback pulse (differentiated deflection current); 
peak-to-peak value V2.16(p-p) 1to5 V 
External reference voltage V10-16 typ. 6,1 V “oe 
Output signals ne 
Duty factor of output pulse ts) eS o 7 
< 98 +08 % 
Output voltage at |p < 20 mA (peak value) V11-16M typ. 11,8 V 
Output current (peak value) lam < 40 mA 


PACKAGE OUTLINES 


TDA2582 : 16-lead DIL; plastic (SOT-38). 
TDA25820: 16-lead OIL; plastic (SOT-58). 
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Fig. 1 Block diagram. 


Note: trip levels are nominal values. 
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Control circuit for power supplies 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage at pin 9 

Voltage at pin 11 

Output current (peak value) 
Total power dissipation 
Storage temperature 

Operating ambient temperature 


CHARACTERISTICS 


V9.16 = 12 V: V10.16 = 6.1 V; Tamb = 25 OC; measured in Fig. 4 


Supply voltage range 


Protection voltage too low supply voltage 


Supply current at 6 = 50% 
Supply current during protection 
Minimum required supply current (note 1) 


Power consumption 


Required input signals 
Reference voltage (note 2) 


Feedback input impedance 
High reference voltage protection: threshold voltage 


Horizontal reference signal (square-wave or 
differentiated; negative transient is reference) 
Voltage driven (peak-to-peak value) 

Current driven (peak value) 
Switching level current 

Flyback pulse or differential deflection current 

Flyback pulse current (peak value) 

Over-current protection: (note 3) 
threshold voltage 


Notes 


V9-16 
V11-16 
iM 
Prot 

T stg 
Tamb 


V9.16 


V9.16 


TDA2582 


max. 14 
Oto 14 

max. 40 
max. 280 
—25 to + 125 
--25to +80 
typ. 12 
10 to 14 

typ. 94 
8,6 to 9,9 
typ. 14 
typ. 14 
< 17 
typ. 170 
typ. 6,1 
5,6 to 6,6 
typ. 200 
typ. 8,4 
7,9 to 8,9 

5 to 12 
—1to+1,5 
< 100 
1to5 

<< 1,5 
typ. 640 
600 to 695 
typ. 680 
640 to 735 


1. This value refers to the minimum required supply current that will start all devices under the 


following conditions: Vg_7g = 10 V; V19.1g6= 6,2 V; 6 = 50%. 


TDA2582Q 


V 

V 
mA 
mW 
OC 
OC 


mV 


2. Voltage obtained via an external reference diode. Specified voltages do not refer to the nominal 


voltages of reference diodes. 


3. This spread is inclusive temperature rise of the IC due to warming up. For other ambient tempera- 


tures the values must be corrected by using a temperature coefficient of typical —1,85 mV/°C. 
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CHARACTERISTICS (continued) 


Over-voltage protection: 
(Vref = V10-16) threshold voltage 


Remote control voltage; switch-off (note 1) 
Remote control voltage; switch-on 

‘Smooth’ remote control: switch-off (note 2) 
‘Smooth’ remote control; switch-on 


Remote control switch-off current 


Delivered output signals 


Horizontal drive pulse (loaded with a resistor 
of 560 22 to+ 12 V 
peak-to-peak value 


Output current; peak value 


Saturation voltage of output transistor 
at 144 =20mA 


atl4_,=40mA 
Duty factor of output pulse (note 3) 


Charge current for capacitor on pin 4 


Charge current for capacitor on pin 5 


Supply current for reference 


Oscillator 
Temperature coefficient 


Relative frequency deviation for V19.16 
changing from 5,6 to 6,6 V 


Oscillator frequency spread (with fixed 
external components) 


Frequency control sensitivity at pin 15 
thom = 15,625 kHz 


Notes 


1. See function description pin 4 (pages 333 and 334). 


2. See function description pin 5 (page 334). 


aK 
3. The duty factor is specified as follows: 6 = = x 100% 


(see Fig. 2). After switch-on the duty factor rises gradually 


from 0% to the steady value. The relationship between 
Vg.16 and the duty factor is given in Fig. 7 and the 


relationship between V 19.16 and the duty factor is shown 


in Fig. 9. 


May 1979 


typ. Vref-60 mV 
= 56 V 
< 45 V 
> 45 V 
a 3 V 
< 1 mA 
= 11,6 V 
<6 40 mA 
typ. 200 mV 
< 400 mV 
<< 525 mV 
= 0 % 
< 98+08 % 
typ. 110 wA 
typ. 120 uA 
typ. 1 mA 

0,6 to 1,45 mA 
typ. 0,0003 °C"! 
a 0,0004 °C"! 
typ. —1,4 % 
me —2 % 
= 3 % 
typ. 5 kHz/V 

t 
5= — x 100%. 
| T 
tyl< 
T i— 
Fig. 2. 


Control circuit for power supplies 


Phase control loop 


Loop gain of APC-system (automatic phase control) * 


Catching range (fpom = 15,625 kHz) 


Phase relation between negative transient of 
sync pulse and middle of flyback 


Tolerance of phase relation 


PINNING 


1. Phase detector output 

2. Flyback pulse position input 

3. Reference frequency input 

4, Re-start count capacitor/remote control input 

5. Slow start and transfer characteristic for low 
feedback voltages 

6. Over-current protection input 

7. Over-voltage protection input 

8. Feedback voltage input 


* For component values see Fig. 1. 


TDA2582 
TDA2582Q 


typ. 5 kHz/ys 
> 1300 Hz 

au x 2100 Hz 

{ typ. 1 us 


At S £04 us 


. Positive supply 

. Reference input 

. Output 

. Maximum duty factor adjustment/smoothing 
. Oscillator timing network 

. Reactance stage reference voltage 

. Reactance stage input 

. Negative supply (ground) 
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APPLICATION INFORMATION 


V.C.R. 
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Fig. 3a. 
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Control circuit for power supplies 


over 10 5,6 kQ 
voltage 


protection 


2 a ae eee 


current remote +150V 7215935 
protection switch feedback 


Fig. 3b. 


TDA2582 
TDA2582Q 


Lead 6 (pin 10) of circuit TDA2576 connected to lead 2 (pin 14) of circuit TDA2582. 
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APPLICATION INFORMATION Vp 


Vo 
—_ ON ha ee 47 |270 
‘7 ‘f 44 fo ‘7 
anti hum 
| y % 7275936 
deflection current I max Vmax 
or flyback pulse | | | 
TDA2571 (1) values depend on Vp 


Fig. 4 Circuit diagram. 
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TDA2582Q 


Control circuit for power supplies 


The function is described against the corresponding pin number 
1. Phase detector output 


The output circuit consists of a bidirectional current source which is active for the time that the 
signal on pin 2 exceeds 1 V. 

The current values are chosen such that the correct phase relation is obtained when the output 
signal of the TDA2571 is applied to pin 3. 

With a resistor of 2 x 33 kQ and a capacitor of 2,7 nF the control steepness is 0,55 V/us (Fig. 4). 


2. Flyback pulse input 


The signal applied to pin 2 is normally a flyback pulse with a duration of about 12 us. However, the 
phase detector system also accepts a signal derived by differentiating the deflection current by means 
of a small toroidal core (pulse duration > 3 us). 


flyback pulse 
loet 7 1 | 
’ mm | 


a aa cae ie 

ioe ons | A ae TDA2582 
LB 4s def | 2 
| 


7275937 


Fig. 5a. 


Fig. 5b. 


The toroidal transformer in Fig. 5a is for obtaining a pulse representing the mid-flyback from the 
deflection current. The connection of the picture phase information is shown in Fig. 5b. 


3. Reference frequency input 


The input circuit can be driven directly by the square-wave output voltage from pin 8 of the 
TDA2571. 

The negative-going transient switches the current source connected to pin 1 from positive to negative. 
The input circuit is made such that a differentiated signal of the square-wave from the TDA2571 is 
also accepted (this enables mains isolation). The input circuit switching level is about 3 V and the 
input impedance is about 8 kQ. 


4. Re-start count capacitor/remote control input 
Counting 


An external capacitor (C4 = 47 uF) is connected between pins 4 and 16. This capacitor controls the 
characteristics of the protection circuits as follows. 

If the protection circuits are required to operate, e.g. over-current at pin 6, the duty factor will be 
set to zero thus turning off the power supply. 

After a short interval (determined by the time constant on pin 5) the power supply will be restarted 
via the slow start circuit. 

If the fault condition has cleared, then normal operation will be resumed. If the fault condition is 
persistent, the duty factor of the pulses is again reduced to zero and the protection cycle is repeated. 


The number of times this action is repeated (n) for a persisting fault condition is now determined 
by: n= C4/C5. 
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APPLICATION INFORMATION (continued) 


Remote contro/ input 


For this application the capacitor on pin 4 has to be replaced by a resistor with a value between 
4,7 and 18 kQ. When the externally applied voltage V4.16 > 5,6 V, the circuit switches off; 
switching on occurs when V4.16 < 4,5 V and the normal starting-up procedure is followed. Pin 4 is 
internally connected to an emitter-follower, with an emitter voltage of 1,5 V. 


. Slow start and transfer characteristics for low feedback voltages 


Slow start 


An external shunt capacitor (C5 = 4,7 wF) and resistor (R5 = 270 kQ) are connected between pins 
5 and 16. The network controls the rate at which the duty factor increases from zero to its steady- 
State value after switch-on. It provides protection against surges in the power transistor. 


Transfer characteristic for low feedback voltages 


The duty factor transfer characteristic for low feedback voltages can be influenced by R65. 
The transfer for three different resistor values is given in Fig. 7. 


‘Smooth’ remote ON/OFF 


The ON/OFF information should be applied to pin 5 via a high ohmic resistor, a high OF F-level 
gives a slow rising voltage at pin 5, which results in a slowly decreasing duty factor. 


. Over-current protection input 


A voltage proportional to the current in the power switching device is applied to the integrated 
circuit between pins 6 and 16. The circuit trips on both positive and negative polarity. When the 
tripping level is reached, the output pulse is immediately blocked and the starting circuit is 
activated again. 


. Over-voltage protection input 


When the voltage applied to this pin exceeds the threshold level the protection circuit will operate. 
The tripping level is about the same as the reference voltage on pin 10. 


. Feedback voltage input 


The control loop input is applied to pin 8. This pin is internally connected to one input of a 
differential amplifier, functioning as an amplitude comparator, the other input of which is 
connected to the reference source on pin 10. 

Under normal operating conditions, the voltage on pin 8 will be about equal to the reference 
voltage on pin 10. For further information refer to the Figs 7 and 8. 


. 12 V positive supply | 


The maximum voltage that may be applied is 14 V. Where this is derived from an unstabilized 
supply rail, a regulator diode (12 V) should be connected between pins 9 and 16 to ensure that the 
maximum voltage does not exceed 14 V. When the voltage on this pin falls below a minimum of 
8,6 V (typically 9,4 V), the protection circuit will switch-off the power supply. 
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Control circuit for power supplies 


10. 


11. 


12. 


13. 


14, 


15. 


16. 


TDA2582 
TDA2582Q 


Reference input 


An external reference diode must be connected between this pin and pin 16. 

The reference voltage must be between 5,6 and 6,6 V. The IC delivers about 1 mA into the 
external regulator diode. When the external load on the regulator diode approaches this current, 
replenishment of the current can be obtained by connecting a suitable resistor between pins 9 and 
10. A higher reference voltage value up to 7,5 V is allowed when use is made of a duty factor 
limiting resistor << 27 k&Q2 between pins 12 and 16. 


Output 


An external resistor determines the output current fed into the base of the driver transistor. The 
output circuit uses an n-p-n transistor with 3 series-connected clamping diodes to the internal 

12 V supply rail. This provides a low impedance in the ‘‘ON” state, that is with the drive 
transistor turned-off. 


Maximum duty factor adjustment/smoothing 
Maximum duty factor adjustment 


Pin 12 is connected to the output voltage of the amplitude comparator (V 49.8). This voltage is 
internally connected to one input of a differential amplifier, the other input of which is connected 
to the sawtooth voltage of the horizontal oscillator. A high voltage on pin 12 results in a low duty 
factor. This enables the maximum duty factor to be adjusted by limiting the voltage by connecting 
pin 12 to the emitter of an n-p-n transistor used as a voltage source. 

Fig. 9 plots the maximum duty factor as a function of the voltage applied to pin 12. If some 
spread is acceptable the maximum duty factor can also be limited by connecting a resistor from 
pin 12 to pin 16. A resistor of 12 kQ limits the maximum duty factor to about 50%. This appli- 
cation also reduces the total IC gain. 


Smoothing 


Any double pulsing of the IC due to circuit layout can be suppressed by connecting a capacitor of 
about 470 pF between pins 12 and 16. 


Oscillator timing network 


The timing network comprises a capacitor between pins 13 and 16, and a resistor between pin 13 
and the reference voltage on pin 10. 

The charging current for the capacitor (C13) is derived from the voltage reference diode connected 
to pin 10 and discharged via an internal resistor of about 330 2. 


Reactance stage reference voltage 


This pin is connected to an emitter follower which determines the nominal reference voltage for 
the reactance stage (1,4 V for reference voltage V 109.16 = 6,1 V). Free-running frequency is 
obtained when pins 14 and 15 are short-circuited. 


Reactance stage input 


The output voltage of the phase detector (pin 1) is connected to pin 15 via a resistor. The voltage 
applied to pin 15 shifts the upper level of the voltage sensor of the oscillator thus changing the 
oscillator frequency and phase. The time constant network is connected between 14 and 15. 
Control sensitivity is typically 5 kHz/V. 


Negative supply (ground) 
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May 1979 


parameter and V 19.16 a8 a limiting value; V109.16 


336 


TDA2582 
TDA2582Q 


Control circuit for power supplies 
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Fig. 9 Maximum duty factor limitation as a function of the voltage applied to pin 12; V19.16 = 6,1V. 
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HORIZONTAL COMBINATION 


The TDA2593 is a monolithic integrated circuit intended for use in colour television receivers in com- 


TDA2593 


bination with TDA2510, TDA2520, TDA2560 as well as with TDA3500, TDA3510 and TDA3520. 


The circuit incorporates the following functions: 


— horizontal oscillator based on the threshold switching principle 
phase comparison between sync pulse and oscillator voltage (~1) 


— internal key pulse for phase detector (y7) (additional noise limiting) 

— phase comparison between line flyback pulse and oscillator voltage (p92) 
— larger catching range obtained by coincidence detector (y3; between sync and key pulse) 
— switch for changing the filter characteristic and the gate circuit (VC R-operation) 


— sync separator 
— noise separator 
— vertical sync separator and output stage 


— colour burst keying and line flyback blanking pulse generator 


— phase shifter for the output pulse 
-- output pulse duration switching 


— output stage with separate supply voltage for direct drive of thyristor deflection circuits 


— low supply voltage protection 


QUICK REFERENCE DATA 


Supply voltage 
Supply current 


Input signals 
Sync separator input voltage (peak-to-peak value) 
Noise separator input voltage (peak-to-peak value) 


Pulse duration switch input voltage 
at t = 7 us (thyristor driving) 
at t= 14 us + ty (transistor driving) 
at t = O (input 4 open or V3.16 = 0) 


Output signals 
Vertical sync output pulse (peak-to peak value) 
Burst gating output pulse (peak-to-peak value) 


Line drive pulse (peak-to-peak value) 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 


V1-16 


V9-16(p-p) 
V10-16(p-p) 


V4-16 
V4-16 
V4-16 


V8-16(p-p) 
V7-16(p-p) 


JS i6lpp) 


typ. 30 
3 to 4 

3 to 4 

9,4 toV1.16 
0 to 3,5 

5,4 to 6,6 
typ. 11 
typ. i 
10,5 


December 1979 


339 


Ove 


oO 
9°) 
O 
@ 
3 
io" 
@ 
~ 
—_ 
eo) 
~ 
co 


video input 


pulse duration 


to line 
ty 4 SOV 7 Fieenk a deflection 
i burst gating an i ume Troac s \ 
iV vertical sync 4sy ets 8 / y eee H1D2V 
12 2 blanking pulse _/ \L. pulse {+ 15V) 
Ae | pulse OV = Z 
OV oO 
Ps elt ow. | or 250 
ae 0.22 uF | iaustt. (8.2) 
. 7 
ae ee ee 5 


LiNE TRIGGER 
PULSE 
OUTPUT STAGE 
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VOLTAGE 
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PULSE 


VERTICAL 
SYNC 


OUTPUT 


PULSE DURATION 


PHASE SHIFTER 
SWITCH 


VERTICAL 
SYNC 
SEPARATOR 


TRIGGER PULSE 


TDA2593 


GENERATOR 


SV 
GATE GATE MODE GATE SYNC GATING 
(S-V) SWITCH (S-V-G) PULSE GENERATOR 
S G 


COINCIDENCE 
DETECTOR 


TIME CONSTANT PHASE DETECTOR 


Y, 


VOLTAGE 
LIMITER 


SYNC SEPARATOR/ 
NOISE GATE 


NOISE 
SEPARATOR 


OSCILLATOR 


SWITCH 


1 12 
1.2kQ, 4.7HF ae 
i 4 82k 
O.ApF VCR 120kA. a 
“a i 3.3kA Paid LI ka 
15 7 Yi or 10nF (25% Cass 2kQ frequency 
+[pin 7: point A) 0.68 uF Rosc (f) 
O.47uF ©, ; ‘J, 
100 pF \ short-circurt +(pin1:point A) ” “3 noe S83 ”, y 2 


’ for f. adjust 


Fig. 1 Block diagram. 
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Horizontal combination 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 
at pin 1 (voltage source) 
at pin 2 


Voltages 

Pin 4 

Pin 9 

Pin 10 

Pin 11 

Currents 

Pins 2 and 3 (thyristor driving) (peak value) 
Pins 2 and 3 (transistor driving) (peak value) 
Pin4 

Pin 6 

Pin 7 

Pin 11 

Total power dissipation 

Storage temperature 


Operating ambient temperature 


V1-16 
V2.16 


V4-16 
+V9.16 
+V10-16 
V11-16 


l2M.—!3M 
l2u-—!3m 
lA 

tlg 

le 

14 

Prot 

T stg 
Tamb 


CHARACTERISTICS at V1_16 = 12 V; Tamp = 25 OC; measured in Fig. 1 


Sync separator 

Input switching voltage 

Input keying current 

Input leakage current at V9.4g = —5 V 


Input switching current 
Switch off current 


Input signal (peak-to-peak value) 


* Permissible range 1 to 7 V. 


V9-16 


TDA2593 


max. 13,2 
max. 18 
max 13,2 
max. 6 
max. 6 
max 13,2 
max 650 
max 400 
max 1 
max. 10 
max. 10 
max. 2 
max. 800 
—25 to + 125 
—20to +70 
typ. 0,8 
5 to 100 

= 1 
< 5 
a 100 
typ 150 
3 to 4 


<< 


Re Re 


mA 
mA 
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TDA2593 


Noise separator 
Input switching voltage 


Input keying current 
Input switching current 


Input teakage current at V19.16 =—5 V 
Input signal (peak-to-peak value) 


Permissible superimposed noise signal (peak-to-peak value) 


Line flyback pulse 


Input current 


Input switching voltage 


Input limiting voltage 


Switching on VCR 


Input voltage 
Input current 


Pulse duration switch 

Fort = 7 us (thyristor driving) 

Input voltage 

Input current 

For t= 14 us + tg (transistor driving) 
Input voltage 

Input current 

For t = 0; V3.46 = 0 or input pin 4 open 
Input voltage 


Input current 


* Permissible range 1 to 7 V. 
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V 10-16 
10 


110 
10 


V10-16(p-p) 
V 10-16(p-p) 


typ. 1,4 


5 to 100 

> 100 
typ. 150 
< 1 
3 to 4 

G 7 
typ. 1 
0,02 to 2 

typ. 1,4 
—0,7 to+ 1,4 
0 to 2,5 
9toV1.16 

< 200 
<i 2 
9,4 to V1.16 
> 200 
0 to3,5 

> 200 
5,4 to 6,6 
typ. 0 


V 


mA 
mA 


uA 
mA 


pA 


Horizontal combination 


Vertical sync pulse (positive-going) 


Output voltage (peak-to-peak value) 


Output resistance 
Delay between leading edge of input and output signal 


Delay between trailing edge of input and output signal 


Burst gating pulse (positive-going) 
Output voltage (peak-to-peak value) 


Output resistance 
Pulse duration; V7.16 = 7 V 


Phase relation between middle of sync pulse at the input 
and the leading edge of the burst gating pulse; V7_1g =7 V 


Output trailing edge current 


Line flyback-blanking pulse (positive-going) 
Output voltage (peak-to-peak value) 
Output resistance 

Output trailing edge current 


Line drive pulse (positive-going) 
Output voltage (peak-to-peak value) 


Output resistance 
for leading edge of line pulse 
for trailing edge of line pulse 


Pulse duration (thyristor driving) 
V4.16 = 9,4 to V1.16 V 


Pulse duration (transistor driving) 
V4-16=0to4 V; tftp = 12 us 
Supply voltage for switching off the output pulse 


Overall phase relation 


Phase relation between middle of sync pulse 
and the middle of the flyback pulse 


Tolerance of phase relation 


* 


tq = switch-off delay of line output stage. 
** Line flyback pulse duration tfp = 12 ps. 


TDA2593 


> 10 
typ. 11 
typ. 2 
typ. 15 
typ. ton 
= 10 
typ. 11 
typ. 70 
typ. 4 
3,7 to 4,3 
typ. 2,65 
2,15 to 3,15 
typ. 2 
4to5 

typ. 70 
typ. 2 
typ. 10,5 
typ. 2,5 
typ. 20 
typ. 7 
5,5 to 8,5 

14 + ty 

typ. 4 
typ. 2,6 
< 0,7 


mA 


** 


US 
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LEELA 


TDA2593 


The adjustment of the overall phase relation and consequently the 
leading edge of the line drive pulse occurs automatically by phase 


control v9. 


If additional adjustment is applied it can be arranged by current 


supply at pin 5 such that 


Oscillator 

Threshold voltage low level 
Threshold voltage high level 
Discharge current 


Frequency; free running (Coge = 4,7 nF; 
Rose = 12 kQ2) 


Spread of frequency 
Frequency control sensitivity 


Adjustment range of network in circuit (Fig. 1) 
Influence of supply voltage on frequency 


Change of frequency when V1.16 drops to 5 V 


Temperature coefficient of oscillator 
frequency 


Phase comparison 4 
Control voltage range 
Control current (peak value) 


Output leakage current 
at V132.16 =4to8V 


Output resistance 
at V13.16 =4to8V 
at V43.16 <3,8 V or > 8,2 V 


Control sensitivity 


Catching and holding range (82 kQ2 beteeen 
pins 13 and 15) 


Spread of catching and holding range 


Excluding external component tolerances. 
** Current source. 
4 Emitter follower. 
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Als/At 


V14-16 
V 14-16 
+114 


fo 

ee 
Afy/Al45 
At ait 

Nt Jie 
AV/Vnom 
Afo 


V 13-16 
+ 113M 


143 
R13 


R13 


Af 
A(Af) 


typ. 30 
typ. 4,4 
typ. 7,6 
typ. 0,47 
typ. 15,625 
< a5 
typ. 31 
typ. + 10 
< + 0,05 
< + 10 
< f0" 
3,8 to 8,2 
1,9 to 2,3 
< 1 
high ohmic 
low ohmic 
typ. 2 
typ. + 780 
typ. +10 


LA/us 


Horizontal combination TDA2593 


Phase comparison yz and phase shifter 


Control voltage range V5-16 5,4to7,6 V 
Control current (peak value) +t lou typ. 1 mA 
Output resistance 

at V5.16 = 5,4 to 7,6 V high ohmic * 

at V5-16 <5,4 V or > 7,6 V Rs typ. 8 kQ 
Input leakage current 

V5.16 = 5,4 to 7,6 V Is <— 5 pA 
Permissible delay between leading edge of output 

pulse and leading edge of flyback pulse (tfp = 12 us) tq < 15 ws 
Static control error At/Atg <— 0,2 % 


Coincidence detector y3 


Output voltage V 11-16 05to6 V 
Output current (peak value) 
without coincidence laim typ. 0,1 mA 
with coincidence —l11M typ. 0.5 mA 


Time constant switch 


Output voltage V12-16 typ. 6 V 
Output current (limited) t149 ~ 1 mA 
Output resistance 
at V11.16 =2,5to7V R12 typ. 0,1 kQ 
at V11-16 << 1,5 Vor>9V R12 typ. 60 kQ 


Internal gating pulse 


Pulse duration ty typ. 7,5 us 


* Current source. 
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HORIZONTAL COMBINATION 


TDA2594 


The TDA2594 is a monolithic integrated circuit intended for use in colour television receivers. 


The circuit incorporates the following functions: 


Sync separator. 
Noise separator. 
Vertical sync separator and output stage. 


Phase shifter for the output pulse. 
External switching off of the line trigger pulse. 


Output stage with separate supply voltage. 
Low supply voltage protection. 


QUICK REFERENCE DATA 


Supply voltage 
Supply current 


Input signals 
Sync separator input voltage (peak-to-peak value) 
Noise separator input voltage (peak-to-peak value) 
Pulse duration switch input voltage 

att= 14 us + tg (transistor driving) 

at t = 0 (V3.1g = 0); input 4 open (14 = 0) 
Output signals 
Vertical sync output pulse (peak-to-peak value) 
Burst key output pulse (peak-to-peak value) 
Line drive-pulse (peak-to-peak value) 


a a a 


* Permissible range: 1 to 7 V. 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102DS). 


Horizontal oscillator based on the threshold switching principle. 

Phase comparison between sync pulse and oscillator voltage (y1). 
Internal key pulse for phase detector (yp) (additional noise limiting). 
Phase comparison between line flyback pulse and oscillator voltage (y9). 
Larger catching range obtained by coincidence detector (y3; between sync and key pulse). 
Switch for changing the filter characteristic and the gate circuit (VCR-operation). 


Output pulse duration for transistor deflection systems. 


Transmitter identification and muting circuit, and vertical sync switch-off. 


V1-18= Vs 
I 


V11-18(p-p) tYP. 3 
V12-18(p-p) typ. 3 


V4-18 
V4-18 


V8-18(p-p) 
V7-18(p-p) 
V3-18(p-p) 


Colour burst keying and line flyback blanking pulse generator and clamp circuit for vertical blanking. 


typ. 12 V 
typ. 30 mA 
\V* 
V* 
0to 3,5 V 
5,4to6,6 V 
typ. 11 V 
typ. 11 V 
typ. 10 V 
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ae ] 


| kQ 
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Fig. 1 Block diagram. 
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PROTECTION 


TDA2594 


7Z84642.1 


vescVaL 


Horizontal combination 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 
at pin 1 (voltage source) 
at pin 2 


Voltages 
Pin 4 
Pin 9 


Pin 11 
Pin 12 
Pin 13 


Currents 
Pins 2 and 3 (transistor driving) (peak value) 


Pin 4 

Pin 6 

Pin 7 

Pin9 

Pin 13 

Total power dissipation 
Storage temperature range 


Operating ambient temperature range 


Vinge= vs 
V2.18 


V4-18 
V9-18 
—V9.18 
+V11-18 
£V 12-18 
V 13-18 


lovM.—13M 


43 
Prot 
T stg 
Tamb 


CHARACTERISTICS at V1.49 = 12 V; Tamb = 25 OC; measured in Fig. 1 


Sync separator (pin 11) 

Input switching voltage 

Input keying current 

Input leakage current at V11.49=—5 V 


Input switching current 
Switch off current 


Input signal (peak-to-peak value) 


* Permissible range 1 to 7 V. 


V11-18 
114 
114 
114 


114 


V11-18(p-p) 


TDA2594 


max. 13,2 
max. 18 
max 13,2 
max. 18 
max. 0,5 
max. 6 
max. 6 
max 13,2 
max 400 
max. 1 
max. 10 
max. 5 
max. 10 
max. 2 
max. 800 
—25to +125 
—20to +70 
typ. 0,8 
5 to 100 

< 1 
< 5 
2 100 
typ. ~150 
3 to 4 
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TDA2594 


Noise separator (pin 12) 
Input switching voltage 


Input keying current 
Input switching current 


Input leakage current at Vj9.49=—-5 V 
Input signal (peak-to-peak value) 


Permissible superimposed noise signal (peak-to-peak value) 


Line flyback pulse (pin 6) 


Input current 


Input switching voltage 


Input limiting voltage 


Switching on VCR (pin 13) 


Input voltage 


Input current 


Pulse switching off (pin 4) 
For t = 0; input pin 4 open or V3.4g8 = 0 
Input voltage 


Input current 


Vertical sync pulse (positive-going) (pin 8) 
Output voltage (peak-to-peak value) 


Output resistance 
Delay between leading edge of input and output signal 
Delay between trailing edge of input and output signal 


Switching off the vertical sync pulse 


Burst key pulse (positive-going) (pin 7) 
Output voltage 


Output resistance 


Pulse duration; V7.7g=7V 


Phase relation between middle of sync pulse at the input 
and the leading edge of the burst key pulse; V7-7g9= 7 V 


Output trailing edge current 


Saturation voltage during line scan 
* Permissible range 1 to 7 V. 
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or: 


or: 


V12-18 
42 


l12 


12 
V12-18(p-p) 
V12-18(p-p) 


V4.18 
l4 


V8-18(p-p) 
Rg 


V7-18 


typ. 1,4 
5 to 100 

z= 100 
typ. 150 
< 1 
3 to 4 

< 7 
Zz 0,02 
typ. 1 
typ. 1,4 
—0,7 to + 1,4 
0 to 2,5 
9toVs 

< 200 
< 2 
5,4 to 6,6 
typ. 0 
= 10 
typ. 11 
typ. 2 
typ. 15 
2 ton 
< 3 
= 10 
typ. 11 
typ. 70 
typ. 4 
3,7 to 4,3 
typ. 2,65 
2,15 to 3,15 
typ. 2 
< 1 


V 
LA 


LA 
BA 


LA 
vo 
V 


uA 
mA 


LA 


kKQ. 
Us 


US 
US 
mA 
V 


Horizontal combination TDA2594 


Line flyback-blanking pulse (positive-going) (pin 7) 


Output voltage V7-18 4,1to4,9 V 
Output resistance R7 typ. 70 QQ 
Output trailing edge current I7 typ. 2mA 


Field flyback/blanking pulse (pin 7) 


Output voltage with externally forced in current 
l17= 2,4 to 3,6 mA V7-18 2to3 V 


Output resistance at |7 = 3mA R7 typ. 70 2 


TV-transmitter identification output (pin 9; open collector) 


Output voltage at |g = 3 mA; no TV-transmitter V9.18 < 0,5 V 
Output resistance at lg = 3 mA; no TV-transmitter Rg < 100 2 
Output current at V109.18 2 3 V; TV-transmitter identified Ig < 5 uA 
TV-transmitter identification (pin 10) 
When receiving a TV signal the voltage V19.1g will change from <1V to>7V. 
Line drive pulse (positive-going) 
Output voltage (peak-to-peak value) | V3-18(p-p) typ. 10 V 
Output resistance 
for leading edge of line pulse R3 typ. 2,580 
for trailing edge of line pulse R3 typ. 20 2 
Pulse duration (transistor driving) 
V4-18 = 0 to 3,5 V; lq 2 200 HA; tty = 12 us © ty 14+ tg us* 
Supply voltage for switching off the output pulse V1-18 typ. 4A NV 


Overall phase relation 


Phase relation between middle of sync pulse 
and the middle of the flyback pulse At typ. 2,6 +0,7 us** 


The adjustment of the overall phase relation and consequently the leading edge of the line drive pulse 
occurs automatically by phase control y9. 


If additional adjustment is applied it can be arranged by current supply at pin 5, such that: 
Supplying current Al/At typ. 30 yA/us 


* tq = switch-off delay of line output stage. 
** Line flyback pulse duration tty = 12 US. 
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TDA2594 


Oscillator (pins 16 and 17) 


Threshold voltage low level V16-18 typ. 44 V 
Threshold voltage high level V16-18 typ. 7,6 V 
Charging current +116 typ. 0,47 mA 
Frequency; free running (Cog = 4,7 NF; Rogge = 12 k&X2) fo typ. 15,625 kHz 
Spread of frequency Afo < +5 %f 
Frequency control sensitivity Af,/A17 typ. 31 Hz/uA 
Adjustment range of network in circuit (Fig. 1) Afo typ. +10 % 
Afy/fo 

Influence of supply voltage on frequency; reference at Vo = 12 V AVNnom +0,05 %4 
Change of frequency when Vc drops to 5 V; reference at 

Vem lev At; = +10 %m 
Temperature coefficient of oscillator frequency TC < +104 K'4 
Phase comparison 1 (pin 15) 
Control voltage range V15-18 41to7,9 V 
Control current (peak value) +145M 1,8 to 2,2 mA 
Output leakage current 

at V 15.18 =4,3to7,/7 V l45 < 1 pA 
Output resistance 

at V15.1974,3to7,7V R13 high ohmic . 

at V15.18<4,1 Vor27,9V R13 low ohmic oe 
Control sensitivity typ. 2 kHz/ys 
Catching and holding range (82 kQ between pins 15 and 17) Af typ. + 680 Hz 
Spread of catching and holding range A(Af) typ. +12 %M 
Phase comparison 9 and phase shifter (pin 5) 
Control voltage range V5-18 5,4to7,6 V 
Control current (peak value) tloyy typ. 1 mA 
Output resistance at V5_19 = 5,4 to 7,6 V R5 high ohmic - 
Input leakage current at V5.1 = 5,4 to 7,6 V I5 < 5 uA 
Permissible delay between leading edge of output 

pulse and leading edge of flyback pulse (tty = 12 us) tg < 15,5 us 
Static control error At/Atg < 0,2 % 
Coincidence detector y3 (pin 13) 
Output voltage V 13-18 05to6 V 
Output current (peak value) 

without coincidence 43M typ. 0,1 mA 

with coincidence —l13M typ. 0,5 mA 


* Current source. 
** Emitter follower. 
4 Excluding external component tolerances. 
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Horizontal combination 


Time constant switch (pin 14) 


Output voltage V14-18 
Output current (limited) | +114 
Output resistance 

at V13.-18=3,5to7V R14 

at V132.1952,5Vor2z9V R14 


Internal keying pulse 


Pulse duration tt 


typ. 
typ. 


typ. 
typ. 


typ. 


~TDA2594 


6 V 
1 mA 


Gel KG? 
60 kQ 


7,5 us 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples TDA2595 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


HORIZONTAL COMBINATION 


GENERAL DESCRIPTION 


The TDA2595 is a monolithic integrated circuit intended for use in colour television receivers. 
The circuit incorporates the following functions: 


@ Positive video input; capacitively coupled (source impedance < 200 £2) 

@ Adaptive sync separator; slicing level at 50% of sync amplitude 

@ Internal vertical pulse separator with double slope integrator 

e Output stage for vertical sync pulse or composite sync depending on the load; both are switched 
off at muting 

@ 1 phase control between horizontal sync and oscillator 

@ Coincidence detector 3 for automatic time-constant switching; overruled by the VCR switch 

@ Time-constant switch between two external time-constants or loop-gain; both controlled by the 
coincidence detector y3 

@ 1 gating pulse controlled by coincidence detector 3 

e@ Mute circuit depending on TV transmitter identification 

@ 2 phase control between line flyback and oscillator; the slicing levels for yo control and horizontal 
blanking can be set separately 

@ Burst keying and horizontal blanking pulse generation, in combination with clamping of the 
vertical blanking pulse (three-level sandcastle) 

e@ Horizontal! drive output with constant duty cycle inhibited by the protection circuit or the supply 
voltage sensor 

e Detector for too low supply voltage 

e@ Protection circuit for switching off the horizontal drive output continuously if the input voltage 
is below 4 V or higher than 8 V 

e Line flyback control causing the horizontal blanking level at the sandcastle output continuously in 
case of a missing flyback pulse 

@ Spot-suppressor controlled by the line flyback control 


QUICK REFERENCE DATA 


Supply voltage (pin 15) V15-5 = Vp typ. 12 V 
Sync pulse amplitude (positive video) Vi(p-p) min. 50 mV 
Horizontal output current l4 max. 30 mA 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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DEVELOPMENT SAMPLE DATA 


Horizontal combination 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 15) 


Voltages at: 
pins 1, 4 and 7 


pins 8, 13 and 18 

pin 11 (range) 
Currents at: 

pin 1 

pin 2 (peak value) 

pin 4 

pin 6 (peak value) 

pin 7 

pin 8 (range) 

pin 9 (range) 

pin 18 
Total power dissipation 
Storage temperature range 


Operating ambient temperature range 


V15-5 = Vp 


V1:4:;7-5 
V8-13:18-5 
V11-5 


I 
+ low 
14 
* lem 


TDA2595 


max. 13,2 
max. 18 
max. Vp 
—0,5to+6 
max. 10 
max. 10 
max. 100 
max. 6 
max. 10 
—5to+1 
—10 to +3 
max. 10 
max. 800 
—25 to + 125 
—20 to +70 


mA 
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TDA2595 


CHARACTERISTICS 
Vp = 12 V; Tamb = 25 OC; measured in Fig. 1; unless otherwise specified 


Composite video input and 
sync separator (pin 11) 
(internal black level determination) 


Input signal (positive video; 


standard signal; peak-to-peak value) 


Sync pulse amplitude 
(independent of video content) 


Generator resistance 
Input current during: 
video 
sync pulse 
black level 
Composite sync generation (pin 10) 


horizontal slicing level at 50% 
of the sync pulse amplitude 


Capacitor current during: 
video 


sync pulse 


Vertical sync pulse generation 
slicing level at 25% (50% between 
black level and horizontal slicing 
level); pin 9 


Output voltage 
Pulse duration 


Delay with respect to the vertical 
sync pulse (leading edge) 


Pulse-mode control 
output current for vertical sync 
pulse (dual integrated) 


output current for horizontal and 
vertical sync pulse 
(non-integrated separated signal) 


November 1982 


V11-5(p-p) 


V11-5(p-p) 
RG 


144 


44 
—l14 


10 
—l1o 


V9-5 


— 170 as 


— 190 — 


no current applied 

at pin 2, 
current applied viaa 
resistor of 15 kQ. from 
Vp to pind 


DEVELOPMENT SAMPLE DATA 


Horizontal combination 


parameter symbol 


Horizontal oscillator 
(pins 14 and 16) 


Frequency; free running fosc 
Reference voltage for fosc V14-5 
Frequency control sensitivity Afosc/Al44 
Adjustment range of circuit Fig. 1 Afosc 
Spread of frequency Afose 


Frequency dependency (excluding 


tolerance of external components) 


Afpen/t 
with supply voltage (Vp = 12 V) eee 


with supply voltage drop of 5 V Afose 

with temperature TE 
Capacitor current during: 

charging —l16 

discharging 16 
Sawtooth voltage timing (pin 14) 

rise time tr 

fal! time tf 


Horizontal output pulse (pin 4) 
Output voltage LOW at !4 = 30 mA V4-5 
Pulse duration (HIGH) tp 


Supply voltage for switching off 
the output pulse (pin 15) 7 Vp 


AV 15.5/V 15-5 


min. 


TDA2595 


a (0s PK 


0,5 V 


i 
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TDA2595 


CHARACTERISTICS (continued) 


parameter min. typ. 


Phase comparison y4 (pin 17) 


Control voltage range Vi75 3,55 _ 
Leakage current 

at V17.5 = 3,55 to 8,3 V l47 ~ _ 
Control current for external 

time-constant switch +147 1,8 2 
Control current at Vj9.5 = V415-5 

and V43.5 <2 VorV435>9,5 V +147 _ 8 
Control current at V19.5 = V15-5 

and V13.5=2to9,5V £147 1,8 2 


Horizontal oscillator control 
control sensitivity Sy 6 — kHz/ys 
catching and holding range Afose — + 680 | Hz 


spread of catching and holding 
range Afosc = + 10 % 


Internal keying pulse 


at V43.5 =2,9to9,5V ty — 7,5 
Time-constant switch 

slow time-constant at V13-5 9,5 = 

fast time-constant at V13-5 2 = 
Impedance converter offset voltage 

(slow time-constant) + V17-18 — = 
Output resistance 

slow time-constant R485 = - 

fast time-constant R48-5 high impedance 
Leakage current lig — ~ 


HiT 
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DEVELOPMENT SAMPLE DATA 


Horizontal combination 


parameter 


Coincidence detector y3 (pin 13) 


Output voltage 
without coincidence with 
composite video signal 


without coincidence without 
composite video signal (noise) 


with coincidence with 
composite video signal 


Output current 
without coincidence with 
composite video signal 


with coincidence with 
composite video signal 


Switching current 
at V13.5=Vp—0O5V 


at V13.5 = 0,5 V (average value) 


Phase comparison 9 (pins 2 and 3) 
(see note 1) 


Input for line flyback pulse (pin 2) 
Switching level for yz comparison 


Switching level for horizontal 
blanking and flyback control 


Input voltage limiting 


Switching current 
at horizontal flyback 


at horizontal scan 


Phase detector output (pin 3) 
Control current for y9 
Control range 

Static control error 

Leakage current 


symbol 


TDA2595 


100 uA 
100 uA 
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TDA2595 


CHARACTERISTICS (continued) 


parameter symbol min. 


Phase comparison v9 (pins 2 and 3) 
(continued) 


max. unit 


Phase relation between middle of the 
horizontal sync pulse and the 
middle of the line flyback pulse 


at tty = 12 us (note 2) | At _ — US 
If additional adjustment is 
required, it can be arranged by 
applying a current at pin 3, 
such that for applied current: Al/At — — BA/ps 
Burst gating pulse (pin 6; note 3) 
Output voltage V6-5 10 a V 
Pulse duration ty 3,7 43 us 
Phase relation between middle of 
sync pulse at the input and the 
leading edge of the burst gating 
pulse at V6.5 =7V to6 2,15 3,15 Ms 
Output trailing edge current lg — — mA 
Horizontal blanking pulse (pin 6) 
(note 3) | 
Output voltage V6-5 4,2 4,9 V 
Output trailing edge current Ig — ~ mA 
Saturation voltage at 
horizontal scan V6-5sat — 0,5 V 
oe Clamping circuit for vertical 
— blanking pulse (pin 6; note 3) 
—- Output voltage at Ig = 2,8 mA V6-5 2,15 3 V 
Minimum output current 
at V6.5 > 2,15 V IGmin a _ mA 
Maximum output current | 
at V6.5 <3 V l6max _ — | mA 
TV-transmitter identification 
(pin 12) 
Output voltage 
no TV transmitter V12-5 — 1 IV 
TV transmitter identified V412-5 7 — V 
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TDA2595 


Horizontal combination 


Mute output (pin 7) 
Output voltage at |7 =3 mA 


no TV transmitter V75 — — 0,5 V 
Output resistance at 17 = 3 mA 

no TV transmitter R75 = - 100 22 
Output leakage current 

at V495 > 3 V 

TV transmitter identified l7 _ - 5 | pA 


Protection circuit (beam-current/ 
EHT voltage protection) (pin 8) 


No-load voltage for lg = 0 


(operative condition) Ve5 — 6 — V 
Threshold at positive-going voltage Ve5 — 8+08 — V 
Threshold at negative-going voltage Ve5 — 4+04 — V 
Current limiting 

for Vga.5=1to8,5V + |g — 60 — pA 
Input resistance for Va.5 >8,5 V Res — 3 _ kQ 
Response delay of threshold switch td — 10 _ US 


Control output of line flyback 
pulse control (pin 1) 


Saturation voltage at standard 
operation; 14 =3 mA V15sat — = 0,5 V 


Output leakage current 
in case of break in transmission 14 — —- 5 HA 


DEVELOPMENT SAMPLE DATA 


Notes to the characteristics 


1. Phase comparison between horizontal oscillator and the line flyback pulse. Generation of a phase 
modulated (py) horizontal output pulse with constant duration. 


2. tfp is the line flyback pulse duration. 


3. Three-level sandcastle pulse. 
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TDA2611A 


5 W AUDIO POWER AMPLIFIER 


The TDA2611A is a monolithic integrated circuit in a 9-lead single in-line (SIL) plastic package with a 
high supply voltage audio amplifier. Special features are: 


@ possibility for increasing the input impedance 

single in-line (SIL) construction for easy mounting 

very suitable for application in mains-fed apparatus 

extremely low number of external components 

thermal protection . 

well defined open loop gain circuitry with simple quiescent current setting and fixed integrated 
closed loop gain 


QUICK REFERENCE DATA 


Supply voltage range Vp 6 to 35 V 
Repetitive peak output current lIORM < 15 A 
Output power at dio¢ = 10% 

Vp=18V;R_= 82 Pa typ. 4,5 W 

Vp=25V; Ry, = 152 Po typ. 5 W 
Total harmonic distortion at Pp <2W; Ry =8Q dtot typ. 0,3 % 
Input impedance | | | Zi | typ. 45 kQ 
Total quiescent current at Vp = 18 V ltot typ. 25 mA 
Sensitivity for Pp = 2,5 W; Ry =8 Q Vj typ. 55 mV 
Operating ambient temperature Tamb —25 to+ 150 9C 
Storage temperature Tstg =66 to: 150) 2C 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-110B). 
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Fig. 1 Circuit diagram; pin 3 not connected. 


November 1982 


5 W audio power amplifier 


RATINGS 


TDA2611A 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 


Non-repetitive peak output current 


Repetitive peak output current 


Total power dissipation 


Storage temperature 


Vp max. 35 V 
lOSM max. 3A 
lORM max. 15 A 
see derating curves Fig. 2 

T stg —55 to+ 150 °C 


Operating ambient temperature Tamb —25 to + 150 °C 


0 
ton, 


HEATSINK EXAMPLE 


7276428.1 


H+ 
infinite 
\ heatsink 


— 
KL | 
if ; 


0 50 100 150 


\ 


ral 


[aa eee a a a 
oe 
fi [ll | 


a ee ae 
Ge 


- 
= i 


Fig. 2 Power derating curves. 


Assume Vp = 18 V; Ry = 8 2; Tamb = 60 OC maximum; Tj = 150 °C (max. for a 4 W application into 
an 8 Q2 load, the maximum dissipation is about 2,2 W). 
The thermal resistance from junction to ambient can be expressed as: 


_ 150 - 60 


Rthj-a = Rthj-tab + Rthtab-h + Rthh-a = —=—— = 41 KW. 


2,2 


Since Rth j-tab = 11 K/W and Rh tab-h = 1 K/W, Rthh-a = 41 —(11 + 1) = 29 KW. 
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TDA2611A 


D.C. CHARACTERISTICS 


Supply voltage range Vp 6 to 35 V 
Repetitive peak output current loRM < 1,5: 
Total quiescent current at Vp = 18 V ltot © TD; 25 mA 


A.C. CHARACTERISTICS 
Tamb = 20 OC; Vp = 18 V; Ry = 8 Q; f = 1 kHz unless otherwise specified; see also Fig. 3 
A.F. output power at dtot = 10% 


> 4 W 
Vp= 18V;R_= 82 Po ps 45 W 
Vp= 12V;R,= 8 Po typ. 1,7 W 
Vp=83V;RE= 82 . Po typ. 065 W 
Vp= 20V;R, = 82 Po typ. 6 W 
Vo 25 Ve Rp 15 £2 Po typ. 5 W 
ae typ. 0,3 % 
Total harmonic distortion at P, = 2 W dtot c 1% 
Frequency response > 15 kHz 
Input impedance |Z; | typ. 45 kQ* 
typ 0,2 mV 
Noise output voltage at Rs = 5 k82; B = 60 Hz to 15 kHz Vn < 05 mV 
55 mV 
Sensitivity for Pg = 2,5 W | V; herr ay 
0,1 uF 
© O + 
C5 
a5 0,1 uF 
7 
2 
——s TDA2611A 
= Rs : 
= +] c4 
= Dae i = 470 uF Vp 
Ay 
V; eS (16 V) 
= a R, =8Q2 
3301} LR 
O on 
7Z76437.1 


Fig. 3 Test circuit; pin 3 not connected. 


* Input impedance can be increased by applying C and R between pins 5 and 9 (see also Figures 6 and 7). 
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Fig. 7 Input impedance as a function of R in circuit of Fig. 3; C = 1 uF; f = 1 kHz. 
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Fig. 8 Total harmonic distortion as a function of Rs in the circuit of Fig. 3; Po = 3,5 W; f = 1 kHz. 
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TDA2653A — 


VERTICAL DEFLECTION CIRCUIT 


The TDA2653A is a monolithic integrated circuit for vertical deflection in large screen colour television 
receivers, e.g. 30AX and PIL-S4 systems. 


The circuit incorporates the following functions: 
Oscillator; switch capability for 50 Hz/60 Hz operation. 
Synchronization circuit. 

Blanking pulse generator with guard circuit. 

Sawtooth generator with buffer stage. 

Preamplifier with fed-out inputs. 

Output stage with thermal and short-circuit protection. 
Flyback generator. 


Voltage stabilizer. 


QUICK REFERENCE DATA 


a i ee a a ce cE NN HR stent Leenneeserearete—nteretvneentasineruetneatsnttrNGhE ante nnn tA 


For 30AX system 


Supply voltage (pin 9) Vo.g= Vs typ. 26 V 
Supply current (pin 5 + pin 9) I5+lg=Ig typ. 325 mA 
Output current (peak-to-peak value) I6(p-p) typ. 2,2 A 
Picture frequency io 50 Hz/60 Hz 
Sync input pulse (peak-to-peak value) | V2-8(p-p) 2 1 V 
Thermal resistance from junction to mounting base th j-mb < 5 K/W 


nee tn a or I | ee ere nes nner as eal sf a: ne ete enntet een 


PACKAGE OUTLINE 
13-lead DIL; plastic power (SOT-141B). 
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Fig. 1 Block diagram. (1) Condition for pin 12: LOW voltage level = 50 Hz; HIGH voltage level = 60 Hz. 


Vertical deflection circuit TDA2653A 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 9) V9.g=Vs max. 40 V 
Supply voltage output stage (pin 5) V5.8 max. 58 V 
Voltages 
Pin 3 V32.14 max. 7 
Pin 13 V13-8 max. 7 V 
Pins 4 and 10 V4: 10-8 max. 24 V 
Pin 6 V6-8 max. 58 V 
—V6.8 max. OV 
Pins 7 and 11 V7:11-8 max. 40 V 
Currents 
Pin 1 14 max. O mA 
=14 max 1 mA 
Pin 2 +19 max. 10 mA 
Pin 3 I3 max. O mA 
—|2 max 5 mA 
Pin 7 l7 max. 1,2 A 
=19 max 115A 
Pin 11 114 max. 50 mA 
144 max 1 mA 
Pin 12 49 max. 3 mA 
—|12 max. O mA 


Pins 5, 6 and 8: internally limited by the short-circuit protection circuit. 


Total power dissipation: internally limited by the thermal protection circuit. 


Storage temperature range Tstg —25 to+ 150 °C 
Operating ambient temperature range Tamb —20 °C to limiting value 
7283312 
10 Ny] 
= 
xe SSS 
(W) ™ Fig. 2 Total power dissipation. 
Bas Sl Rth h-a includes Rth mb-h 
mA which is expected when heat- 
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CHARACTERISTICS 


Tamb = 25 OC unless otherwise specified. 


Supply voltage/output stage 


Supply voltage V9.8=Vs 9to 30 V 
Output voltage 
> ze 
at —Ig=1,1A V6.8 VeB i Gen ¥ 
typ. V5.g—1,9 V 
E typ. 13 V 
= 1,1 
atlIg=1,1A V6-8 < 16 V 
Flyback generator output voltage at —Ig = 1,1A V7-8 typ. Vs— 2,2 V 
Peak output current +16 < 1,2 A 
Flyback generator peak current +17 < 12A 
Feedback 
Input quiescent current —14:10 typ. 0,1 uA 
Synchronization 
Sync input pulse V2.8 1to12 V 
Tracking range typ. 28 % 
Oscillator/sawtooth generator 
Oscitlator frequency control input voltage V4.8 6to9 V 
Sawtooth generator output voltage V3-8 OtoVs—1V 
| V11-8 OtoVs—2 V 
Sawtooth generator output current - tele Oto4 mA 
Z —2 vA 
"1 < +30 mA 
Oscillator temperature dependency 
Tease = 20 to 100 °C (Af/f)/AT case typ. 10% K? 
Oscillator voltage dependency 
Vs = 10 to 30 V (Af/f)/AVs typ. 4x 107 V? 
Blanking pulse generator 
Output voltage 
at Vo = 24 V; lo=1mA | V2.8 typ. 18,5 V 
Output current —l9 < 3 mA 
Output resistance R9.8 typ. 410 2 
Blanking pulse duration at 50 Hz sync th typ. 1,4+0,07 ms 
50 Hz/60 Hz switch capability 
Saturation voltage; LOW voltage level V12-8 typ. iV 
Output leakage current 49 typ. 1 uA 


Vertical deflection direuit TDA2653A 


Thermal resistance/junction temperature 


From junction to mounting base Rth j-mb < 5 K/W 
Junction temperature; switching point thermal protection qj typo. 150+8 9C 
PINNING 

1. Oscillator adjustment 8. Ground 

2. Synchronization input/blanking output 9. Positive supply (Vs) 

3. Sawtooth generator output 10. Reference voltage 

4. Preamplifier input 11. Sawtooth capacitor 

5. Positive supply of output stage 12. 50 Hz/ 60 Hz switching voltage 

6. Output 13. Oscillator capacitor 

7. Flyback generator output 


APPLICATION INFORMATION 
The function is described against the corresponding pin number 
1,13. Oscillator 
The oscillator frequency is determined by a potentiometer at pin 1 and a capacitor at pin 13. 
2. Sync input/blanking output 


Combination of sync input and blanking output. The oscillator has to be synchronized by a 
positive-going pulse between 1 and 12 V. The integrated frequency detector delivers a switching 
level at pin 12. 

The blanking pulse amplitude is 20 V with a load of 1 mA. 


3: Sawtooth generator output 


The sawtooth signal is fed via a buffer stage to pin 3. It delivers the signal which is used for 
linearity control, and drive of the preamplifier. The sawtooth is applied via a shaping network 
to pin 11 (linearity) and via a resistor to pin 4 (preamplifier). 


4. Preamplifier input 


The d.c. voltage is proportional to the output voltage (d.c. feedback). The a.c. voltage is 
proportional to the sum of the buffered sawtooth voltage at pin 3 and the voltage, with 
opposite polarity, at the feedback resistor (a.c. feedback). 


5. Positive supply of output stage 


This supply is obtained from the flyback generator. An electrolytic capacitor between pins 7 
and 5, and a diode between pins 5 and 9 have to be connected for proper operation of the 
flyback generator. 


6. Output of class-B power stage 


The vertical deflection coil is connected to this pin, via a series connection of a coupling 
Capacitor and a feedback resistor, to ground. 


7. Flyback generator output 
An electrolytic capacitor has to be connected between pins 7 and 5 to complete the flyback 
generator. 

8. Negative supply (ground) 


Negative supply of output stage and small signal part. 
9. _ Positive supply 


The supply voltage at this pin is used to supply the flyback generator, voMage stabilizer, 
blanking pulse generator and buffer stage. 


aN 
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APPLICATION INFORMATION (continued) 
10. Reference voltage of preamplifier 
External adjustment and decoupling of reference voltage of the preamplifier. 
11. Sawtooth capacitor | 
This sawtooth capacitor has been split to realize linearity control. 
12. 50 Hz/60 Hz switching level 


This pin delivers a LOW voltage level for 50 Hz and a HIGH voltage level for 60 Hz. The ampli- 
tudes of the sawtooth signals can be made equal for 50 Hz and 60 Hz with these levels. 


The following application data are measured in Figs 3 and 4. 


30AX system ; 30AX system PIL-S4 


(26 V) (26 V/12 V) system 
Fig. 3 Fig. 4 Fig. 3 
System supply voltages Voy typ. 26 
Vs2 typ. i. 
System supply currents Icy typ. 315 mA 
Iso typ. — mA 
Output voltage V6-8 typ. 14 
Output voltage (peak value) | V6-8 typ. 42 
Deflection current (peak-to-peak value) I6(p-p) typ. 2,2 
Flyback time te typ. . 1 
eee dissipation per — ive 41 
max. 48 
Oscillator frequency unsynchronized f typ. 46,5 


" Calculated with AVg = +5% and ARyoke = —7%. 
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(1) Condition for pin 12: LOW voltage level = 50 Hz; HIGH voltage level = 60 Hz. 


Fig. 3 Typical vertical deflection circuit for 30AX system (26 V). The values given in parentheses and the dotted components are valid for the 
PIL-S4 system. 
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(1) Condition for pin 12: LOW voltage level = 50 Hz; HIGH voltage level = 60 Hz. 


Fig. 4 Typical vertical deflection circuit for 30AX system (Vs = 26 V, Vso = 12 V) in quasi-bridge connection. 
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VERTICAL DEFLECTION CIRCUIT 


The TDA2654 is a monolithic integrated circuit for vertical deflection in monochrome and tiny-vision 
colour television receivers. 


The circuit incorporates the following functions: 


Oscillator 

Synchronization circuit 

Blanking pulse generator 

Sawtooth generator 

S-correction and linearity circuit 
Comparator and drive circuit 
Output stage 

Flyback dissipation limiting circuit 
Supply for pre-stages via internal voltage divider 
Thermal protection circuit 
Controlled switch-on 


QUICK REFERENCE DATA 


Supply voltage range (ref. to tab = ground) Vp 10 to 35 V 


Output current (peak-to-peak value) I9(p-p) max. 2A 
Total power dissipation Prot max. 5 W 
Operating junction temperature Tj max. 150 °C 
Thermal resistance from junction to tab Rthj-tab = 12 °C/W 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-110B). 
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Vertical deflection circuit TDA2654 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


All voltages and currents refer to the tab (ground) connection. 


Voltages 
Pin 2 V9 max. Bo 
Pin 3 V2 max. 17 Vv 
Pin 4 V4 max. 17 V 
Pin 5 V5 max. 6 V 
Pin 6 V6 max. 13 V 
Pin 7 V7 max. 18 V 
Pin 8 Vg (Vp) max. 35 V 
Currents oy 
+4 max. m 
a ly max. 5 mA 
Pin 2 Ip max. 2,5 mA 
Pin 3 I3 max. 30 mA 
Pin 4 l4 max. 30 mA 
Pin 5 £16 max. 1 mA 
Pin 6 tle max. 3 mA 
Pin 9 (repetitive) tlg max. 1A 
Pin 9 (non-repetitive) tlg max. 1,5 A 
Total power dissipation (see also Fig. 2) Prot max. 5 W 
Storage temperature Tstg —25 to + 150 °C 
Operating junction temperature Tj max. 150 °C 
7Z75860.1 
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: tt tt NSE ttt tet pf 
HEE EEE SSE EE 
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Fig. 2 Total power dissipation. The graph takes into account an R¢h tab-h = 1 °C/W which is to be 
expected when the tab is connected to a heatsink with one 3 mm bolt, without using heatsink compound. 
Rth j-tab = 12 OC/W. 
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CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified; voltages and currents ref. to tab (ground) 


monochrome tiny-vision 


(Fig. 3) colour (Fig. 4) 

Supply voltage (pin 8) Vp typ. 25 31 V 
Supply current (pin 8) Ip typ. 165 150 mA 
Total power dissipation Prot typ. 3,1 3,5 W 
Output voltage (peak-to-peak value) Vg(p-p)  tyP. 22 28 V 
Blanking pulse; 14 = 1mA V1 typ. 11,5 14,5 V 
Blanking pulse duration tp typ. 1,3 1,4 ms 
D.C. input voltage (pin 6) V6 typ. 3,4 4,4 V 
Deflection current (peak-to-peak value) I9(p-p) __tYP. 1,1 0,92 A 
Flyback time t typ. kes 1,32 ms 
Free running oscillator frequency fose typ. 46 46 Hz 
Oscillator thermal drift typ. —0,01 —0,01 Hz/°C 
Oscillator voltage shift typ. —0,13 —0,12 Hz/V 
Tracking range oscillator typ. 18 18 % 
Synchronization input voltage V9 e 1 1 V 
Voltage divider ratio V7/Vg typ. 0,52 0,52 
Input resistance pin 7 R7 typ. 2,8 2,8 KQ 
Recommended thermal resistance 

of heatsink for Tamp up to 70 °C Rithca = 13 10 OC/W 
PINNING 
1. Blanking pulse output 6. Feedback input 
2. Synchronization input 7. Voltage divider 
3. Oscillator timing network 8. Positive supply 
4. Sawtooth generator 9. Output 
5. S-correction and linearity control Tab. Negative supply (ground) 


APPLICATION INFORMATION (see also Fig. 1) 
The function is described against the corresponding pin number 
1. Blanking pulse output 


When the IC is adjusted on a free running frequency of 46 Hz the internal blanking pulse generator 
delivers a blanking pulse with a duration between 1,2 ms and 1,5 ms. The circuit is, however, made 
such that when the flyback time of the deflection current is longer, the blanking pulse corresponds 
to the flyback time. The output voltage is also high when the voltage at pin 9 is lower than nominal 
5 V. An external blanking circuit is recommended when tiny-vision receivers are operated from a 
car-battery. 


2. Synchronization input 


The oscillator has to be synchronized by a positive-going pulse. The circuit is made such that synch- 
ronization is inhibited during the flyback time. 


386 
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Vertical deflection circuit TDA2654 


APPLICATION INFORMATION (continued) ! 
3. 


Oscillator 


The oscillator frequency is set by the potentiometer P1 and resistor R2 between pins 3 and 7 and 
capacitor C1 between pin 3 and ground. For 50 Hz systems the free running frequency is preferably 
adjusted to 46 Hz. 


. Sawtooth generator 


This pin supplies the charging and discharging currents of the capacitor between pin 4 and ground 
(C2). 


. S-correction and linearity control 


The amount of S-correction can be set by the value of C3. For 110° deflection coils, e.g. AT1040/15, 
a capacitor of 15 uF will give the right value for S-correction. For 90° deflection systems (e.g. 
AT1235/00) a nearly linear deflection current is required, this can be achieved by increasing C3 to 
100 uF. The linearity can be adjusted by potentiometer P2. 


. Output current feedback 


To this pin is applied a part of the output current measured across R6 and superimposed on a d.c. 
voltage derived from the voltage across the output coupling capacitor. This signal is compared with 
the internal reference sawtooth. The internal reference sawtooth has an amplitude of about 0,6 V 
peak to peak and ad.c. level of about 3,4 V, for a supply voltage of 25 V at pin 8. 


. Internal voltage divider decoupling 


The voltage on this pin is about half the supply voltage at pin 8 and is applied to the bases of 

emitter followers supplying the pre-stages of the |C. This voltage controls the amplitude of the 
internal reference sawtooth. In this way tracking with the line deflection system is achieved when the 
supply voltage at pin 8 Is derived from the line output transformer. 


. Positive supply 


The value depends on the deflection coil. 


9. Output 


Tab 


The deflection coil is connected to ground via coupling capacitor C9 and current sensing resistor R6. 
The line frequency superimposed on the output voltage may be too high due to the current feedback 
system. The line frequency ripple can be decreased by connecting a resistor across the deflection 
coil. The flyback time can be influenced by the resistor divider (R4, R5) for the d.c. feedback to pin 
6. It should be noted that the output voltage shows a negative swing of about 1 V during the first 
(positive current) part of the flyback. 


The tab is used as negative supply (ground) connection. Therefore, the tab should be well connected 
to the negative side of the power supply. 


Controlled switch-on 


This feature is achieved by charging the a.c. coupling capacitor (C4; connected to pin 6) from an 
internal current source of about 2 mA (voltage limited to maximum 15 V) for a short period after 
switch-on. The charging time can be influenced by the value of C5 (connected to pin 7). Discharging 
of C4 results in a slowly increasing deflection current after a delay of about 1 second. The blanking 
voltage at pin 1 is high during this delay. 
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Fig. 3 Monochrome 110° vertical deflection system. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA 2 655 B 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production. 


VERTICAL DEFLECTION CIRCUIT 


GENERAL DESCRIPTION 
The TDA2655B is a monolithic integrated circuit for vertical deflection in colour television receivers 
with 90° picture tubes. 


Features 


Synchronization circuit 

Vertical oscillator; 50/60 Hz switch 

Sawtooth generator with buffer stage 

Preamplifier with fed-out inputs 

Output stage with termal and short-circuit protection 
Fiyback generator 

Blanking pulse generator with guard circuit 


Voltage stabilizer 


Frequency detector with memory and storage 


QUICK REFERENCE DATA 


For 90° deflection; measured with respect to cooling fin (ground) 


concept 1* concept 2* 
VP1 typ. 22 22 V 
System supply voltages 
Vp2 typ. 12 ~ V 
Ip4 typ. 135 140 mA 
System supply currents 
—|Ip2 typ. 8 — mA 
Deflection current — 
(peak-to-peak value) l9(p-p) typ. 450 450 mA — 
Synchronization input voltage — 
(peak-to-peak value) V5(p-p) min. 1 | 1 V 


*Concept 1: with two supply voltages ; concept 2: with one supply voltage. (See also Figs 2 and 3). 


PACKAGE OUTLINE 
12-lead DIL; plastic with metal cooling fin (SOT-150). 


December 1982 391 


c6E 


O 
® 
9) 
© 
S 
oO 
® 
= 
— 
<e) 
0O 
NO 


cooling fin 


; ; Pog | | 


OUTPUT STAGE/ 
THERMAL & SHORT- 
CIRCUIT PROTECTION 


VOLTAGE 
STABILIZER 


FLYBACK 
GENERATOR 


GUARD 
CIRCUIT 


TDA2655B 


UENCY 
DETECTOR VERTICAL 


FREO 
SAWTOOTH 
SCILLATOR 


GENERATOR BUFFER 


& O 
STORAGE 


cooling fin M0708 


Fig. 1 Block diagram. 


gqSoso9cvdl 


7 


DEVELOPMENT SAMPLE DATA 


Vertical deflection circuit 


RATINGS 


TDA2655B 


Limiting values in accordance with the Absolute Maximum System (1EC134) 


Voltages 
with respect to cooling fin (ground) 


Supply voltage (pin 11) 
Supply voltage output stage (pin 8) 
Pin 9 


Pin 10 

Pin3 

Pin 1 

Pin 6 

Pins 7 and 12 
Currents 

Pin 10 


Pin 5 
Pin 2 
Pin 1 


Pin6 
Pin 4 
Pin 8, pin 9 and cooling fin 


Temperatures 


Total power dissipation 


Storage temperature range 


Operating ambient temperature range 


PINNING 
pin number function 
1. sawtooth capacitor 
2: frequency storage information 
3. oscillator capacitor 
4, oscillator resistor (adjustment) 
5. synchronization input/blanking output 
6. sawtooth buffer stage output 


Vi1=Vp max. 40 V 
Ve max. 60 V 
Vg max. 60 V 
—V9g max. 0 V 
V410 max 40 V 
V3 max 7 V 
V4 max. 40 V 
V6 max. 7 V 
V7;V12 max. 24 V 
110 max 1,2 A 
—l10 max 1,9 A 
+15 max 10 mA 
7) max. 3 mA 
l4 max. 50 mA 
—|4 max. 0,1 mA 
—|g max 5 mA 
—l4 max 1 mA 


internally limited by the short-circuit 
protection circuit 


internally limited by the short-circuit 
protection circuit 


Tamb —25 °C to limiting value 
pin number function 
Vs feedback input 
8. positive supply of output stage 
9. output 
10. flyback generator output 
11. positive supply (Vp) 
12. preamplifier input 
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CHARACTERISTICS 


Vp = 22 V; Tamb = 25 OC; these characteristics are measured with respect to cooling fin (ground), 
unless otherwise specified. 


Supply voltage/output stage 
Supply voltage 
| Output voltage 

atlg=0,75A 
at —lg =0,75A 

Flyback generator output voltage 
atl1Q =0,75A 

Supply currents (without load) 
pin 11 
pin 8 

Output current 

Flyback generator peak current 


Feedback 

Preamplifier quiescent input 
currents 

Synchronization 

Sync input voltage range 

Synchronizing range 

Oscillator/sawtooth generator 

Frequency setting input voltage 

Sawtooth generator output voltage 


(peak value} V14(m) 
Sawtooth generator output current 14 
Sawtooth generator leakage current —ly 
— Oscillator temperature dependency 
a Tease = 20 to 100 OC (Af/f)/AT case 
— Oscillator voltage dependency 
| Vp=10to 30 V (Af/f)/AVp 


Blanking pulse generator 

Output voltage (at 15 = 1 mA) 

Output resistance 

Output current (at Vp = 21 V) 

Blanking pulse duration at 50 Hz 
sync 

50/60 Hz frequency detector 


Output saturation voltage 
(LOW level for 50 Hz) 


Leakage current 
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Vertical deflection circuit TDA2655B 


parameter 


Buffer stage 
Output voltage 
Output current 


Thermal resistance 


From junction to case (cooling fin) 


Junction temperature 
Switching point thermal protection 


APPLICATION INFORMATION 


The following application data is obtained from measurements made on the circuits shown in Figs 2 
and 3, application circuits for 90° deflection systems. Measurements are made with respect to the 
cooling fin (ground). 


Fig. 2 Fig. 3 
<< concept 1* | concept 2* 
a System supply voltages Vp1 typ. 22 22 V 
= Vp9 typ. 12 = V 
= Supply currents Ip4 typ. 135 140 mA 
cc —Ip9 typ. 8 ~~ mA 
= —_ Output voltage (d.c. value) Vg typ. 12,2 13,8 V 
= Output voltage (peak-to-peak value) V9(p-p) typ. 42 43 V 
zs Output current (peak value) —19(m) typ. 450 450 mA 
if Deflection current (peak-to-peak value) Idefl (p-p) __tYP. 850 850 mA 
a Flyback time tr typ. 0,9 1,0 ms 
Oscillator frequency adjustment 
without sync fo typ. 46,5 46,5 Hz 
Total power dissipation per package — 
(see note) Prot max. 1,8 1,8 W = 
Ambient temperature Tamb max. 70 70 OC _ 


Thermal resistance 
(junction to ambient) Rth j-a max. 40 40 K/W 


*Concept 1 : with two supply voltages; concept 2 : with one supply voltage. 


Note 
Calculated with AVp 1 of +5% and AR def] of —7%. 
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DEVELOPMENT SAMPLE DATA 
682 1000 uF 


Vp=t22V ae 
Yj 
BAX18 é2 


+ 
Ed cooling 
10 uF 22022 fin 


TDA2655B 
1 2 
1,2 MQ22 
ce ps cooling 
7 il fin 2x 
5,6 MQ2 “ 82 al re 27 
1kQ ( 
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HIGH = 60 Hz freq. blanking 
amplitude P 
voltage 100 nF 
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100 nF sync 
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4 ae pesenes| 
68 kQ2 
linearity 


Fig. 3 Typical application circuit for a single supply 
voltage; for use with 90° picture tubes. 
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TDA2730 


FM LIMITER/DEMODULATOR 


The TDA2730 is a monolithic integrated circuit tor use in audio-visual equipment, e.g.; 
video recorders and video disc players. 

The circuit comprises an f.m. limiter/demodulator for the playback signal, a video 
amplifier and an electronic switch, which can be used for drop-out elimination. 


QUICK REFERENCE DATA 


nr ee ee, 


Supply voltage V6-11 typ. 12 V 
Supply current 16 typ. 42 mA 
Input signal range (peak-to-peak value) V4-5(p- p) 30 to 2000 mV 
Video output signal (peak-to-peak value) V2-11(p-p) typ. 4 V 


BLOCK DIAGRAM 


VIDEO AMPLIFIER 


TDA2730 
Vp 


SYNCHRONOUS 
DEMODULATOR 


i 


ELECTRONIC SWITCH 


7276439 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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CIRCUIT DIAGRAM 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltage 
Supply voltage 


V6-1] max. 13 


Power dissipation 


Total power dissipation 
(see also derating curve below) ie max. 1,25 
& tot 


Temperatures 
Storage temperature Tet ° 


Operating ambient temperature 


7276438 
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Tamb (°C) 


-65 to +125 


401 
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see derating curve below 
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CHARACTERISTICS measured in the circuit on in Fig. 1 


Supply voltage range 


V6-11. 


typ. 12 
11 to 13 


<< 


The following characteristics are measured at V6.1] = 12 V; Tamb = 25 OC 


Supply current 


Limiter 


Start of limiting (-3 dB) 
fo = 4 MHz; peak-to-peak value 


Input signal range for constant luminance output 


(peak-to-peak value) 
Output voltage (peak-to-peak value) — 
Available output voltage at an external load 


of 1 k92; peak-to-peak value 


Demodulator 


(fy = 3,0 Miz, fy = 4,4 MHz) 
Current ratio 


Output voltage (peak-to-peak value) 


Drop-out switch 
Input drive voltage range 


Voltage drop between input and output 
for signal flow from pin 7 to pin 8 
for signal flow from pin 9 to pin 8 


Input offset voltage 


Switch actuating input voltage 
for signal flow from pin 7 to pin 8 
for signal flow from pin 9 to pin 8 


Output impedance at 1,5 mA by internal load 


402 


I¢ 


V4-5(p-p) 


V4-5(p-p) 


V12-13(p-p) 


V12-13(p-p) 


11/116 
Vi6-11 


V7-9-11 


typ. 42 mA 
25to54 mA 


typ. 0,8 V 


30 to 2000. mV 
typ. 750 mV 


> > V 


Measured at Ij = 4 mA; |Z16-11| = 1,5 kQ; delay time T = 64 ns; Af = 1,4 MHz 


typ. 540 mV 


6,5tol2 V 
typ. 1,5 V 
typ. 1,5 V 
< 20 mV 

0to2,7 V 
3,7to6,0 V 


emitter follower 
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CHARACTERISTICS (continued) 


TDA2730 


Video amplifier 


Input voltage level V3244 typ. 730° mv 
Output voltage level V osu typ. Dror Vy. 
Open loop gain G typ. 43 dB 
Bandwidth (3 dB) B typ. 8,8 MIlz 
Output voltage (peak-to-peak value: see note) | V2-11(p-p) typ. 4 V 
Note 


The gain of the amplifier is determined by the feedback network comprising the im- 
pedances between pins 2 and 3, and pins 8 and 3. The values quoted apply to the circuit 


in Fig. 1. 

PINNING 

1. Current setting demodulator 9. Switch input 

2. Video amplifier output 10. Switch actuating input 

3. Video amplifier input 11. Negative supply (ground) 
4, F.M. signal input LZ. Lamiter-output 

5. F.M. signal input 13. Limiter output 

6. Positive supply 14. Demodulator input 

7. Switch input 15. Demodulator input 

8. Switch output 16. Demodulator output 


APPLICATION INFORMATION 


The function is quoted against the corresponding pin number 


1, 


. Video amplifier output 


Current setting of demodulator 


The current into this pin directly determines the amplitude and the d.c. level of the 
demodulator output. At ly = 4 mA, optimum temperature compensation is obtained. 


A signal up to 4 V peak-to-peak is available from this output (Fig. 1). 
This can be the video signal (Fig. 1) or the f.m. signal to the delay line (drop-out 
elimination; Fig. 2). 


. Video amplifier input 


The demodulator output signal is the input signal to this pin (Fig. 1) or the f.m. 
modulated signal (Fig. 2). 


. P.M. signal input (in conjunction with pin 5) 


A frequency modulated signal of 1 V peak-to-peak is applied between pins 4 and 5. 
D.C. feedback from the limiter output is applied to stabilize the operation. 


. F.M. signal input 


See pin 4. 
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APPLICATION INFORMATION (continued) 
6. Positive supply 


10. 


ll. 


13. 


14. 


15. 


16. 


Correct operation can be obtained in the range 11 to 13 V. 


. Switch input 


The signal applied to pin 7 or to pin 9 is transferred to pin 8, depending on the 
switch position. For an input level between 0 and 2,7 V at pin 10, the signal at pin 7 
is transferred to pin 8, and when between 3,7 and 6 V the input signal at pin 9 is 
transferred to pin 8. 

The signal at pin 7 or pin 9 may vary from 6,5 to 12 V. 

The signal at pin 8 is 1,5 V below the value at pin 7 or 9. 

The difference in input level at pins 7 and 9, to obtain equal output at pin 8, will be 
less than 20 mV. 


. Switch output 


See pin 7. 


. Switch input 


See pin 7. 
Switch actuating input 


See pin 7. 
Negative supply (ground) 


. Limiter output 


A balanced signal is available between pins 12 and 13. The signal amplitude is 
limited to 750 mV at both outputs. 


Limiter output 
see pin 12. 
Demodulator input 


A phase shifted signal (with respect to the internally applied signal) is applied 
between pins 14 and 15. 


Demodulator input 
See pin 14. 
Demodulator output 


The output signal is proportional to: 

- current into pin 1 

- slope of the phase characteristic of the network between pins 12 and 13, and pins 
14 and 15 

- impedance level at the output 

- the sweep (Af) of the f.m. signal. 

A signal of typically 540 mV is available at this pin when using the component values 

in Fig. 1 and Af = 1,4 MHz. 
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APPLICATION INFORMATION (continued) 


Test circuit 
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APPLICATION INFORMATION (continued) 


from drop-out 
detector 


_ 
Oo 
> 
NO 
N 
GW 
oO 


video 
output 


de-emphasis 


; +12V 
+12V ' 
a a re 
: Reeeae 
. 10 nF 
fim. input 4S 
10 nF VIDEO VIDEO 
1432] | 131} FILTER ] FILTER 
22 k82 
r= ye ey 
10 k92 ____ 
acai hoes PHASE 
1OnF 10 nF SHIFTER 
+12V 
‘fo 
7276442 


Fig.2. Drop-out eliminator, 


LL61 Arenuef 


TDA2740 


AMPLIFIER AND DROP-OUT IDENTIFICATION CIRCUIT 


GENERAL DESCRIPTION 


The TDA2740 is a monolithic integrated circuit intended for use in colour television receivers. It also 
can be used, in conjunction with the TDA2730, in the reproduction part of video recorder sets. The 
circuit incorporates the following functions: 


@ Electronic switch 
@ A.G.C. FM amplifier with display drive capability 
@ Drop-out detector 
® Schmitt-trigger for generating a drop-out pulse 
itel displa 
po Vp ie { in 
TDA2740 
A.G.C. 
FM ELECTRONIC PME IEE DROP - OUT SCHMITT 
inputs SWITCH iv by DETECTOR TRIGGER rae 
AMPLIFIER DISPLAY eae . 
ORIVER 


output inputs Output input control input output input 


(FM) (FM) time 
constant 4781201 


Fig. 1 Block diagram. 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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Fig. 2 Test circuit. 


Amplifier and drop-out identification circuit TDA2740 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 13) V13-16 = Vp max. 13 V 
Total power dissipation Prot max. 780 mW 
Storage temperature range Tstg —25 to +150 °C 
Operating ambient temperature range Tamb —20to +90 °C 


CHARACTERISTICS 
Vp = 12 V; Tamb = 25 OC; measured in Fig. 2; unless otherwise specified 


parameter symbol min. typ. 


Supply 
Supply voltage range (pin 13) Vp 11,5 12 13 V 
Supply current (pin 13) Ip 30 40 60 mA 


Electronic switch 

Input voltages (d.c.) V4:7-16 6,5 7,1 7,5 V 
Input impedances IZ4:7-16| He 1 — kQ2 
Input voltages (pin 6) 


for signal from pin 7 to pin 8 V6 0 aa 1,7 V 
for signal from pin 4 to pin 8 V6 2,7 — Vp V 
Input current (pin 6) lg om a 60 uA 

Output pin 8 open collector 

Output current (d.c.) lg 1,3 1,8 2,5 mA 
Output voltage V8-16 6,/ —- Vp V 
Forward transfer admittance LY ¢| 2,45 3:3 4,45 mS 


2nd harmonic suppression referred to 
a sinusoidal signal at pin 4 or 7 of 
V4:7(p-p) = 500 mV; f = 4 MHz a _ —43 — dB 


A.G.C. amplifier and display driver 


Input voltages (d.c.) V 14-15-16 23 2,6 2,9 V 
Input impedance IZ44-15| -- 1,2 — kQQ 
Input voltage range (peak-to-peak value) V14-15(p-p) 6 oa 60 mV 
Output voltage (peak-to-peak value) V1 (p-p) 


Open-loop voltage gain at f = 4 MHz Goy 


Bandwidth (--3 dB) within control range B 


Output voltage (d.c.) V1-16 5,0 6,7 8,5 
Output impedance 21-16 emitter follower 
Input voltage (d.c.) V9.16 2,2 25 2,8 
Input impedance I29.16| — 2,3 = 


Output pin 5 open collector 
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CHARACTERISTICS (continued) 


| paramter 


Display current (pin 5) 
without input signal 


with input signal of 60 mV (peak to peak) 


D.C. voltage at pin 3 
without input signal 


with input signal 


Drop-out detector 
Input voltage (d.c.) 
Input impedance 


Input voltage (a.c.) (peak-to-peak value) 
for negative-going threshold (tp, }) 


for positive-going threshold (tpy, ) 


Output pin 11 
Maximum output current 


Output current (d.c.) without input signal 


Schmitt-trigger (see Fig. 3) 
Threshold voltage: ON 
Threshold voltage: OFF 
Input impedance 

Output voltage HIGH 
Output voltage LOW 
Output impedance 


A.G.C. amplifier and display driver (continued) 


I5 — — 400 LA 
I5 — 1,3 _ mA 
V3.16 1,1 1,5 1,9 V 
V3.16 2,4 2,/ 3,2 
V 12-16 2,6 2,8 3,0 
212-16! = = 
V142(p-p) 9 18 | 36 
V12(p-p) 11 26 60 

open collector 
44 — 2,3 _ 
44 — 1,3 — 
V9-16 10,05; 10,15! 10,30 
V9.16 9,65 9,80 9,95 
29.13! - 1,2 = 
V10-16H 3,/ 3,9 4,2 
V10-16L 2,1 2,4 2,7 
210-16 emitter follower 

= Spee eeetaata 
7287203 
yee a aT a 


coo 


Fig. 3 Schmitt-trigger output voltage as a 
function of the input voltage. 
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TELEVISION SOUND COMBINATION 


The TDA2791 contains the following functions: 


@ Limiter/amplifier 

@ F.M. detector. 

@ Physiological d.c. volume control. 
e@ D.C. tone control. 


The limiter/amplifier is designed as a four-stage differential amplifier, to obtain good noise and inter- 
ference suppression. The detector is a balanced quadrature demodulator. 


During VTR operation audio signals can be inserted before the tone and volume control circuits. The 
limiter amplifier and demodulator must be switched off by grounding pin 2. This switching action 
occurs without a d.c. shift, so that no transients will be noticed in the speaker. The circuit is very 
flexible in its application because the characteristics of the various controls can be adapted by changing 
external component values. 


QUICK REFERENCE DATA 


Supply voltage V13.3 typ. 12 V 


Total current drain I13 typ. 61 mA 

Frequency fo 5,5 MHz 

Input voltage at start of limiting (r.m.s. vatue) Vi(rms)  tYP- 100 pV 

A.M. rejection at Vj = 5mV a typ. 60 dB 

A.F. output voltage at Af = + 27 kHz (r.m.s. vaiue) 

(at pin 7 after de-emphasis) Vo(rms) typ. 700 mV 

+16 

D.C. bass control range ac _19 dB 
+12 

D.C. treble control range < 15 dB 

D.C. volume control range a —/5 dB 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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Fig. 1a Circuit diagram; continued in Fig. 1b. 
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Television sound combination TDA2791 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage V1i23 max. 13,2 V 
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Storage temperature Tstg —25 to+ 130 °C 
Operating ambient temperature Tamb —25to +65 °C 


CHARACTERISTICS 

Measured in Fig. 9 at Tamp = 25 OC; V13.3 = 12 V; f = 5,5 MHz (unless otherwise specified) 

Supply voltage range V133 10,810 13,2 V 
Total current drain 143 43 to 79 mA 


Limiter/amplifier/demodulator (note 1) 


3 per 3) 
ACSA 
ea 
Pi ett) 


Input limiting voltage at V7.3 = —3 dB (r.m.s. value) — Vilrms) typ. 100 uv 
Input impedance | 21.3 | typ. 200 kQ 
A.M. rejection 
V; =0,5 mV | a typ. 50 dB 
Vi= Imv a typ. 50 dB 
VS Bay x) Det 0 typ. 60 dB 
V; = 5O mV Q typ. 55 dB 
A.F. output voltage at pin 7 (r.m.s. value) 
fry = 1 kHz; Af = + 27 kHz; Vj =5 mV; Q,3= 12,5 Vo(rms) typ. 700 mV 
Notes 


1. The quadrature reference circuit must be tuned in such a way that there is no difference in the 
demodulator d.c. output voltage when the limiter input is switched from signal to no signal. 
2. See test set-up Fig. 4. 
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HUNT 


CHARACTERISTICS (continued) 


Total harmonic distortion at pin 7 
fin = 1 KHz; Af = + 27 kHz; Vj =5 mV 


Zero-point stability at 30 wV to 10 mV; pin 7 
Hum suppression; pin 7 


Signal-to-noise ratio at pin 7 
fry = 1 KHz; Af = + 27 kHz; V; = 5 mV (note 1) 


Demodulator output impedance 


A.F. amplifier 


Input voltage bass control circuit at pin 16 (r.m.s. value) 
at Af = + 27 kHz 


Bass control 

Input impedance 

Treble control 

Input impedance 

Control voltages for flat frequency characteristic 


Volume control 
Input current at Vga.3=4V 
Physiological volume control! (bass and treble compensation) 
Voltage gain of audio part 

f= 1kHz;V47.3= 3,2 V;V14.3=3,2V; Ve 3=4V 
D.C. volume control range 


Weighted signal-to-noise ratio 

Vi(rms) = 215 mV; —24 dB volume control (notes 1 and 2) 
Total harmonic distortion at output 

f= 1 KHZ; Vi(rms) = 215 mV 

(related to max. output; note 2) at: 

0 dB 

—20 dB 


Notes 


1. Specified according to DIN 45405; weighted noise (peak value). 


2. Measured at flat-tone control characteristics. 
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dtot typ. 
typ. 
typ. 
S/N typ. 
|27.3| typ. 
Vi(rms) typ. 
see graph, Fig. 5 
1214.3 | typ. 
see graph, Fig. 6 
IZ11-3| typ. 
V41-3 typ. 
V 14-3 typ. 


see graph, Fig. 7 


Ig typ. 


see graph, Fig. 8 


Gy typ. 
- 
typ. 

dtot typ. 


215 


500 


500 


3,2 


0,4 


mV 


% 
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aS eee 


(1) This is actually the a.f. output voltage as shown in Fig. 9. 
Fig. 7 Volume control curve; f = 1 kHz. Fig. 8 Physiological volume contro! curves 
V4 a3 3,2. V7V94.9=3,2N. (typical values); V44.3 = 3,2 V;V41.3=3,2 V. 


APPLICATION INFORMATION 


The function is quoted against the corresponding pin number 


1. Limiter input. 

Zz The decoupling capacitor for the internal limiter feedback is connected to this pin. 
3. Negative supply (ground). 

4. Limiter output for external feedback to pin 1. 
5and6. External tank circuit (demodulator reference signal). 
7. Demodulator output. 

‘8. D.C. volume control. 

Qand 10. External circuit for physiological volume control. 
11. D.C. treble control. 

12. External capacitor for treble control. 

13. Positive supply. 

14. D.C. bass control. 


15 and 16. External circuit for bass control. 
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TV STEREO/DUAL SOUND IDENTIFICATION DECODER 


The TDA2795 is a monolithic integrated circuit for stereo/dual sound in television receivers. 


The circuit incorporates the following functions: 
® Controlled pilot signal amplifier. 


@ Envelope demodulator. 


@ Two separate signal paths for processing the identification frequencies: operational amplifier for 
active filter, integral evaluation circuit with TTL compatible ‘open collector’ outputs. 


e Stereo indicator driver. 


QUICK REFERENCE DATA 


Supply voltage 

Supply current 

Nominal input voltage at f = 54,6875 kHz 
Input impedance 


Operational amplifier 
open loop voltage gain at 200 Hz 
input resistance 
output resistance 


Supply voltage range 
Operating ambient temperature range 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102DS). 


typ. 12 
typ. 8 
typ. 10 
Z 500 
2 78 
Sm 1 
< 3,0 

10,8 to 13,2 

—20 to+70 
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L86L [dy 


fy = 54,6875 kHz 


136k2 YS 
(67 kQ2) 117,5 Hz band - pass Fl 


INTERNAL 
SUPPLY 
VOLTAGE 


ee dl 
274,1 Hz band - pass 
a7 


input (29 k&2) 

(V:) 

Fig. 1 Block diagram; C1 and C2 values 22 to 150 nF (dependent on switching time) 
in parenthesis are for G = 4 at 117,5/274,1 Hz; C, =3,3 nF. 


(2) 


values given 


6800] 


= 


stereo é> 
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TV stereo/dual sound identification decoder 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 7) V7.18= VS max. 15 V 

Signal input (pin 13) V 132.18 max, Vs V 
—V 43.18 max. 05 V 

Switch outputs (pins 1, 2 and 3) V1.18 max. 18 V 
I Max. 50 mA 
V2:3-18 max. 15:V 
19-3 max. 5 mA 
—V 1-93-18 max. 05 V 

Total power dissipation Prot max. 800 mW 

Storage temperature range T stg —25 to +125 9C 

Operating ambient temperature range Tamb —20 to +70 °C 


CHARACTERISTICS 


Vs = 12 V: Tamb = 25 OC, unless otherwise specified; measured in Fig. 1, at V; = 10 mV; f = 54,6875 kHz 
amplitude modulated with f,,1 = 117,5 Hz or fyy9 = 274,1 Hz; m4 = mg = 50%. 


Supply voltage range Vs 10,8to 13,2 V 
typ. 8 mA 
Supply current Is < 12 mA 


Pilot signal amplifier and envelope demodulator 


Maximum input voltage (peak-to-peak value) Vi(p-p) typ. 2V 
Input impedance IZ13.18! Z 500 kQ 
Voltage gain (Vg.18/V13.1g) at Vj = 1 mV Gy9-13 typ. 42 dB 
Start of control at V; see Fig. 3 

Control range AG, Z 40 dB 
Controlled output voltage (r.m.s. value) (pin 9) Vo(rms) typ. 550 mV 


Operational amplifiers 


Input bias current (pins 6 and 14) tle tly << 70 nA 
Open loop voltage gain at f = 200 Hz Go Z 78 dB 
Available output current (pins.5 and 15) ah Yee ig Zz 1,5 mA 
Output resistance (pins 5 and 15) Ro _ ae 
Allowable load capacitance Cy S 30 pF 
Output offset voltage at R56 = 560 kX2 +V 655-8 S 70 mV 
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CHARACTERISTICS (continued) 
Evaluation circuitry 


Switch-on threshold voltage (pins 5 and 15) 


Switch hysteresis 

Switch outputs (pins 2 and 3) 
allowable output current 
saturation voltage at 13 = 19 = 1,5mMA 
leakage voltage at Ig= lg <5yA 


Indicator driver (pin 1) 
allowable output current 


saturation voltage at 14 = 20mA 


leakage voltage at ly << 10 uA 


Internal reference voltage 
Reference voltage (pin 8) 


Available output current (pin 8) 


Reference current source 
Reference voltage (pin 17) 
Internal bias resistor 


Allowable load resistor (pin 17) 
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V5; V15 
V65on _ V150n 
Ve5oft V15o0ff 


I3;l9 
V3-:2-18sat 
V3-2-18 


1 
V1-18sat 
V1-18 


V8-18 
—lg 
+ 1g 


V17-18 
Ri17 
RL 


typ. 1,0 
typ. 3,8+0,5 
< 2 
< 0,35 
< 15 
< 40 
< 0,8 
< 18 
typ. 6 
> 2 
> 0,6 
typ. 53 
typ. 5 

180 to 270 
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Fig. 3 Controlled output voltage as a function of the input signal (Q 


fy = 54,6875 kHz; Rg is source resistance. 
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GENERAL FILTER CALCULATIONS 
1. Gain 
Amplifier conditions: Gg >> Gy and Gg >> 2: 0? 


p 
CG. = SPE nena yl). ed hich: G _Vo 
ee Cie C2. R1+R2 pa ACN SD ae ue 


ae A a A er 
PR3.C1-C2._ R1-R2-R3-C1-C2 


7284641 


2. Resonance frequency 


1 


YB RE eee te 


3. Gain at w= wy 


C2 R3 
~6y ==: — 
Cl+C2 Rl 


4. Quality 
— |} C1-C2. ]/ R3(R1+ R2) 
C1+C2 R1-R2 


5. Recommended components 


C1 and C2: 5% MKC (metallized polycarbonate film capacitor) 
R1, R2 and R3: 2% MR (metal film resistor) 

or: 

C1 and C2: 5% MKT (metallized polyester film capacitor) 


R1, R2 and R3: 2% CR (carbon film resistor) 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3047 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production, 


INFRARED RECEIVER - 


The TDA3047 is for infrared reception with low power consumption. 


Features 


@ H.F. amplifier with a control range of 66 dB 

@ Synchronous demodulator and reference amplifier 

@ A.G.C. detector 

@ Pulse shaper 

© Q-factor killing of the input selectivity, which is controlled by the a.g.c. circuit 
@ Input voltage limiter 


QUICK REFERENCE DATA 


Supply voltage (pin 8) Vp=V2-16 typ. 5 V 
Supply current (pin 8) Ip =lg typ. 2,1 mA 
Input signal (peak-to-peak value) 

(100% AM; f = 36 kHz) V2.15(p-p) 0,02 to 200 mV 
Output signal (peak-to-peak value) V9-16(p-p) typ. 45 V 


REFERENCE 
AMPLIFIER 


CONTROLLED SYNCHRONOUS 


OUTPUT 


H.F, AMPLIFIER DEMODULATOR BUFFER 


A.G.C. 
DETECTOR 


TDA3047 


Q-FACTOR 
KILLER 


INPUT 
LIMITER 


7Z87197.1A 
Fig. 1 Block diagram of TDA3047. 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 


September 1983 429 


TDA3047 


FUNCTIONAL DESCRIPTION 
General 


The circuit operates from a 5 V supply and has a current consumption of 2 mA. The output is a current 
source which can drive or suppress a current of > 75 wA with a voltage swing of 4,5 V. The O-killer 
circuit eliminates distortion of the output pulses due to the decay of the tuned input circuit at high input 
voltages. The input circuit is protected against signals of > 600 mV by an input limiter. The typical input 
is an AM signal at a frequency of 36 kHz. Figures 3 and 4 show the circuit diagrams for the application of 
narrow-band and wide-band receivers respectively. Circuit description of the eight sections shown in Fig. 1 
are given below. 


Controlled h.f. amplifier 


The input signal is amplified by the gain-controlled amplifier. This circuit comprises three d.c. amplifier 
stages connected in cascade. The overall gain of the circuit is approximately 83 dB and the gain control 
range is in the order of 66 dB. Gain control is initially active in the second amplifier stage and is trans- 
ferred to the first stage as limiting in the second stage occurs, thus maintaining optimum signal-to-noise 
ratio. Offset voltages in the d.c. coupled amplifier are minimized by two negative feedback loops; these 
also allow the circuit to have some series resistance of the decoupling capacitor. The output signal of 
the amplifier is applied to the reference amplifier and to the synchronous demodulator inputs. 


Reference amplifier 


The reference amplifier amplifies and limits the input signal. The voltage gain is approximately 0 dB. The 
Output signal of this amplifier is applied to the synchronous demodulator. 


Synchronous demodulator 


In the synchronous demodulator the input signal and reference signal are multiplied. The demodulator 
output current is 25 uA peak-to-peak. The output signal of the demodulator is fed to the input of the 
a.g.c. detector and to the input of the pulse-shaper circuit. 


A.G.C. detector 


The a.g.c. detector comprises two n-p-n transistors operating as a differential pair. The top level of the 
output signal from the synchronous demodulator is detected by the a.g.c. circuit. Noise pulses are 
integrated by an internal capacitor. The output signal is amplified and applied to the first and second stages 
of the amplifier and to the Q-factor killer circuit. 


Pulse-shaper 


The pulse-shaper comprises two n-p-n transistors operating as a differential pair connected in parallel 
with the a.g.c. differential pair. The slicing level of the pulse shaper is lower than the slicing level of the 
a.g.c. detector. The output of the pulse-shaper is determined by the voltage of the capacitor connected 
to pin 11, which is applied directly to the output buffer. 


Output buffer 


The voltage of the pulse-shaper capacitor is fed to the base of the first transistor of a differential pair. 
To obtain a correct RC-5 code, a hysteresis circuit protects the output against spikes. The output at 
pin 9 is active A/gh. 


Q-factor killer 


Figure 3 shows the Q-factor killer in the narrow-band application. In this application it is necessary to 
decrease the Q-factor of the input selectivity particularly when large input signals occur at pins 2 and 15. 
In the narrow-band application the output of the Q-factor killer can be directly coupled to the input; 
pin 3 to pin 2 and pin 14 to pin 15. 
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Input limiter 


In the narrow-band application high voltage peaks can occur on the input of the selectivity circuit. The 
input limiter limits these voltage peaks to approximately 0,7 V. Limiting is 0,9 V max. at ly = 3mA. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 8) Vp =Vg.16 max. 13,2 V 
Output current pulse shaper (pin 11) 144 max. 10 mA 
Voltages between pins* 
pins 2 and 15 V9.15 max. 45 V 
pins 4 and 13 V4-13 max. 45 V 
pins 5 and 6 V5.6 max. 45 V 
pins 7 and 10 V7-10 max. 45 V 
pins 9 and 11 Vo9.11 max, 45 V 
Storage temperature range T stg —65 to + 150 °C 
Operating ambient temperature range Tamb —25 to+ 125 °C 


DEVELOPMENT SAMPLE DATA 


* All pins except pin 11 are short-circuit protected. 
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CHARACTERISTICS 
Vp = Vg.16 = 5 V; Tamb = 25 OC; measured in Fig. 4; unless otherwise specified 


Supply (pin 8) 
Supply voltage 


Vp=Ve416 4,65 5,0 5,35 V 


Supply current Ip=lg 1,2 2,1 3,0 mA 
Controlled h.f. amplifier (pins 2 and 15) 
Minimum input signal (peak-to-peak value) 

at f = 36 kHz (note 1) V9-15(p-p) = 15 25 uv 

at f = 36 kHz (note 2) V9-15(p-p) — — 5 uv 
A.G.C. contro} range (without Q-killing) 60 66 — dB 
Input signal for correct operation 

(peak-to-peak value; note 3) V2-15(p-p) 0,02 — 200 mV 
Q-killing inactive (Ig = 144 <0,5 uA) 

(peak-to-peak value) V9-15(p-p) — — 140 uv 
Q-killing active (144 = 13 = max.) 

(peak-to-peak value) V2-15(p-p) 28 — — mV 

- Q-killing range | see Fig. 2 

Inputs 
Input voltage (pin 2) V9.16 2,25 2,45 2,65 V 
Input voltage (pin 15) V15-16 2,25 2,45 2,65 V 
Input resistance (pin 2) R915 10 15 20 kQ. 
Input capacitance (pin 2) C9.15 — 3 = pF 
Input limiting (pin 1) 

atly= 3mA V41-16 — 0,8 0,9 V 
Outputs 
Output voltage high (pin 9) 

at —lg = 75 yA —V9.8 = 0,1 0,5 V 
Output voltage /ow (pin 9) 

atlg = 75 yA V9.16 — 0,1 0,5 V 
Output current; output voltage high 

at V9.16 = 4,5 V —Ig 75 120 — pA 

at V9.16 =3,0 V —lg 75 130 — LA 

at V9.16=1,0 V —lg 75 140 _ pA 
Output current; output voltage /ow 

at V9.16 =0,5 V lg 75 120 ~ LA 
Output resistance between pins 7 and 10 R7-10 3,1 4,7 6,2 kQQ 


Notes 


1. Voltage pin 9 is high; —lg = 75 WA. 
2. Voltage pin 9 remains /ow. 
3. Undistorted output pulse with 100% AM input. 
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Ds ae 


parameter 


Pulse shaper (pin 11) 


Trigger level in positive direction 


(voltage pin 9 changes from /igh to /ow) V11-16 3,9 4,05 | V 
Trigger level in negative direction 

(voltage pin 9 changes from /ow to high) V11-16 3/55 By V 
Hysteresis of trigger levels AV 11-16 0,35 0,45 V 


A.G.C. detector (pin 12) 


A.G.C. capacitor charge current 


47 6,1 uA 
100 133 uA 


149 


A.G.C. capacitor discharge current L149 


Q-factor killer (pins 3 and 14) 
Output current (pin 3) 


at Vag4e eZ Vv 7,5 15 LA 
Output current (pin 14) 
at V19.16 =2V 7,5 15 LA 


--—— 


7287248 
py 


DEVELOPMENT SAMPLE DATA 


+ p-t—t 4 
t ia se ce Fa | 

uae aan — 

|| | — 

4 { i { Lu = 
0,01 0,1 1 10 Vo_ 15 (mV) 100 


Fig. 2 Typical Q-factor killer current (pins 3 and 14) as a function of the peak-to-peak input voltage 
(V9.15); 13 14 is measured to ground, V2-15(p-p) is asymmetrical square wave. Measured in Fig. 4; 
Vp=5V. 
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APPLICATION INFORMATION 


222 
oa Vg=5V 
fy = 36 kHz fo = 36 kHz 
47 TDA3047 6,8 nF 
470) N2¢ 489 nF 
pF (1) | mH 
56 nF 
J |» nF ee nF 
Ca 44 f (f ‘f 
data 
7zg7249.14 wept 
(1) N1 =3,21 (2) O=6 
N2=1 
Q =16 Fig. 3 Narrow-band receiver using TDA3047. 
22 82 
=a Vg=5V 
+ 
100 uF C2 
7 
ng 36 kHz 
12kQ 
BPW 50 
2,2 
TDA3047 = nF 
12kQ2 
ie? nF ie: nF 
‘ ‘f 
data 
output 
V9_157 | | | | (symmetrical square- wave) 
72872504 


Fig. 4 Wide-band receiver with TDA3047,. 
For better sensitivity both 12 kQ resistors may have a higher value. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3048 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


INFRARED RECEIVER 


The TDA3048 is for infrared reception with low power consumption. 


Features 


H.F. amplifier with a control range of 66 dB 

Synchronous demodulator and reference amplifier 

A.G.C. detector 

Pulse shaper 

Q-factor killing of the input selectivity, which is controlled by the a.g.c. circuit 
Input voltage limiter 


QUICK REFERENCE DATA 


Supply voltage (pin 8) Vp =Vg.16 typ. 5 V 
Supply current (pin 8) Ip =Ig typ. 2,1 mA 
Input signal (peak-to-peak value) 

(100% AM: f = 36 kHz) V2.15(p-p) 0,02 to200 mV 
Output signal (peak-to-peak value) V9-16(p-p) typ. 45 V 


REFERENCE 
AMPLIFIER 


CONTROLLED SYNCHRONOUS PULSE OUTPUT 
H.F. AMPLIFIER DEMODULATOR SHAPER BUFFER 


A.G.C. 


DETECTOR 
Q-FACTOR 


KILLER TDA3048 


INPUT 
LIMITER 


7287197.) 
Fig. 1 Block diagram of TDA3048. 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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FUNCTIONAL DESCRIPTION 
General 


The circuit operates from a 5 V supply and has a current consumption of 2 mA. The output is a current 
source which can drive or suppress a current of > 75 vA with a voltage swing of 4,5 V. The O-killer 
circuit eliminates distortion of the output pulses due to the decay of the tuned input circuit at high input 
voltages. The input circuit is protected against signals of > 600 mV by an input limiter. The typical input 
is an AM signal at a frequency of 36 kHz. Figures 3 and 4 show the circuit diagrams for the application of 
narrow-band and wide-band receivers respectively. Circuit description of the eight sections shown in Fig. 1 
are given below. 


Controlled h.f. amplifier 


The input signal is amplified by the gain-controlled amplifier. This circuit comprises three d.c. amplifier 
stages connected in cascade. The overall gain of the circuit is approximately 83 dB and the gain control 
range is in the order of 66 dB. Gain control is initially active in the second amplifier stage and is trans- 
ferred to the first stage as limiting in the second stage occurs, thus maintaining optimum signal-to-noise 
ratio. Offset voltages in the d.c. coupled amplifier are minimized by two negative feedback loops; these 
also allow the circuit to have some series resistance of the decoupling capacitor. The output signal of 
the amplifier is applied to the reference amplifier and to the synchronous demodulator inputs. 


Reference amplifier 


The reference amplifier amplifies and limits the input signal. The voltage gain is approximately 0 dB. The 
output signal of this amplifier is applied to the synchronous demodulator. 


Synchronous demodulator 


In tne synchronous demodulator the input signal and reference signal are multiplied. The demodulator 
output current is 25 vA peak-to-peak. The output signal of the demodulator is fed to the input of the 
a.g.c. detector and to the input of the pulse-shaper circuit. 


A.G.C. detector 


The a.g.c. detector comprises two n-p-n transistors operating as a differential pair. The top level of the 
output signal from the synchronous demodulator is detected by the a.g.c. circuit. Noise pulses are 
integrated by an internal capacitor. The output signal is amplified and applied to the first and second stages 
of the amplifier and to the Q-factor killer circuit. 


Pulse-shaper 


The pulse-shaper comprises two n-p-n transistors operating as a differential pair connected in parallel 
with the a.g.c. differential pair. The slicing level of the pulse shaper is lower than the slicing level of the 
a.g.c. detector. The output of the pulse-shaper is determined by the voltage of the capacitor connected 
to pin 11, which is applied directly to the output buffer. 


Output buffer 


The voltage of the pulse-shaper capacitor is fed to the base of the first transistor of a differential pair. 
To obtain a correct RC-5 code, a hysteresis circuit protects the output against spikes. The output at 
pin 9 is active /ow. 


Q-factor killer 


Figure 3 shows the Q-factor killer in the narrow-band application. In this application it is necessary to 
decrease the Q-factor of the input selectivity particularly when large input signals occur at pins 2 and 15. 
In the narrow-band application the output of the Q-factor killer can be directly coupled to the input; 
pin 3 to pin 2 and pin 14 to pin 15. 
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DEVELOPMENT SAMPLE DATA 


Infrared receiver 


Input limiter 


TDA3048 


In the narrow-band application high voltage peaks can occur on the input of the selectivity circuit. The 
input limiter limits these voltage peaks to approximately 0,7 V. Limiting is 0,9 V max. at 17 = 3 mA. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 8) 
Output current pulse shaper (pin 11) 


Voltages between pins* 
pins 2 and 15 
pins 4 and 13 
pins 5 and 6 
pins 7 and 10. 
pins 9 and 11 


Storage temperature range 


Operating ambient temperature range 


* All pins except pin 11 are short-circuit protected. 


Vp = V8-16 
11 


V2-15 
V4-13 
V5-6 

V7.10 
V9.11 
T stg 

Tamb 


max. 13,2 V 


max. 10 mA 
max. 45 V 
max. 45 V 
max. 45 V 
max. 45 V 
max. 45 V 


--65 to+ 150 °C 
=JOte + 125. OC 
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TDA3048 


CHARACTERISTICS 


Vp = V9.16 =5 V; Tamb = 25 OC; measured in Fig. 4; unless otherwise specified 


Supply (pin 8) 
Supply voltage Vp = V8-16 
Supply current Ip=l|g 


Controlled h.f. amplifier (pins 2 and 15) 


Minimum input signal (peak-to-peak value) 
at f = 36 kHz (note 1) V2-15(p-p) 
at f = 36 kHz (note 2) V9-15(p-p) 


A.G.C. control range (without O-killing) 


Input signal for correct operation 


(peak-to-peak value; note 3) V2-15(p-p) 
| Qc-killing inactive (13 = 144 <0,5 pA) 

(peak-to-peak value) V2.15(p-p) 
Q-killing active (144 = Ig = max.) 

(peak-to-peak value) | V2.15(p-p) 
Q-killing range 
Inputs 
Input voltage (pin 2) V9.16 
Input voltage (pin 15) V15-16 
Input resistance (pin 2) R915 
Input capacitance (pin 2) C9.15 
Input limiting (pin 1) 

atly =3mA V1-16 
Outputs 
Output voltage A/gh (pin 9) 

at —lg=75uA —V9.8 
Output voltage /ow (pin 9) 

atlg =75 uA V9-16 
Output current; output voltage /ow 

—Vg9.g=4,5 V lg 

—-V9.g = 3,0 V lg 

—Vg9g=1,0V lg 
Output current; output voltage high 

—-Vg9.g = 0,5 V —lg 
Output resistance between pins 7 and 10 R7-10 


Notes 


1. Voltage pin 9 is /ow; lg = 75 yA. 
2. Voltage pin 9 remains high. 
3. Undistorted output pulse with 100% AM input. 
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DEVELOPMENT SAMPLE DATA 


Infrared receiver 


parameter 


Pulse shaper (pin 11) 


Trigger level in positive direction 
(voltage pin 9 changes from Aigh to /ow 


Trigger level in negative direction 
(voltage pin 9 changes from /ow to high 


Hysteresis of trigger levels 


A.G.C. detector (pin 12) 
A.G.C. capacitor charge current 


A.G.C. capacitor discharge current 


Q-factor killer (pins 3 and 14) 
Output current (pin 3) 
at V12-16 =2V 


Output current (pin 14) 


| at V19.16=2V 


min. 


3,75 
3,4 


0,25 


3,3 
67 


2/5 


2,5 


3,55 
0,35 


4,/ 


Y 


100 


| 
| 
: 
: 


| 
! 


max. unit 


7287248 
Y rpm 
{ L iE t bes OS 


en ee oe oe | 


! It 


V9 ~15 (mV) 100 


Fig. 2 Typical Q-factor killer current (pins 3 and 14) as a function of the peak-to-peak input voltage 
(V9.15); I3, 14 is measured to ground, V9.15(p-p) is a symmetrical square wave. Measured in Fig. 4; 


Vp=5V. 
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TDA3048 


APPLICATION INFORMATION 


222 
Gor Vs=5V 
+ 
al 
ppwso | ¥/ . 
10 nF 
9 = 36 kHz fg = 36 kHz 
N1 56 nF 
47 TDA3048 6,8 nF 
Ee) ed Gee Wy, nF 
pF (1) mH 
56 nF 
Hi seat ean 
‘f ‘Sf 7 fa ‘4 
data 
Output 
7Z87249.1A 
(1) N1=3,21 (2) O=6 
N2=1 
Q = 16 Fig. 3 Narrow-band receiver using TDA3048. 
220 
{id see V eB 
+ 
100 uF 
it | 
f= S36 kHz 
12k Q2 10nF 
cst 3 4 5 6 7 8 
Se ee 
sr BPW50 
2,2 
TDA3048 ae 
14 13 12 11 10 9 
ae oe 
(a ‘4 
data 
output 
Vou4e > | | | | (symmetrical square - wave } 
7Z87250A 


Fig. 4 Wide-band receiver with TDA3048. 


For better sensitivity both 12 kQ resistors may have a higher value. 
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TDA3500 


VIDEO CONTROL COMBINATION 


The TDA3500 is a monolithic integrated circuit performing the control functions ina PAL/SECAM 
decoder which additionally comprises the integrated circuits TDA3510 (PAL decoder) and/or 
TDA3520 (SECAM decoder). 

The required input signals are: luminance and colour difference —(R-Y) and —(B-Y), while linear RGB 
signals can be inserted from an external source. 

RGB signals are provided at the output to drive the video output stages. 

The TDA3500 has the following features: 

® capacitive coupling of the input signals 

@ linear saturation control 

@ (G-Y) and RGB matrix 

@ insertion possibility of linear RGB signals, e.g. video text, video games, picture-in-picture, camera or 
slide-scanner 

equal black level for inserted and matrixed signals by clamping 

3 identical channels for the RGB signals 

linear contrast and brightness control, operating on both the inserted and matrixed RGB signals 
horizontal and vertical blanking (black and ultra-black respectively) and black-level clamping 
obtained via a 3-level sandcastle pulse 

@ differential amplifiers with feedback-inputs for stabilization of the RGB output stages 

@ 3d.c. gain controls for the RGB output signals (white point adjustment) 


QUICK REFERENCE DATA 


Supply voltage V6-24 typ. 12 V 


Supply current Ig typ. 100 mA 
Luminance input signal (peak-to-peak value) V 15-24(p-p) typ. 0,45 V 
Luminance input resistance R15-24 typ. 12 kQ 
Colour difference input signals (peak-to-peak values) 

—(B-Y) V 18-24(p-p) typ. 133. 

—(R-Y) V 17-24(p-p) typ. 1,05 V 
Inserted RGB signals (peak-to-peak values) V12,13,14-24(p-p) typ. 1V 
Three-level sandcastle pulse detector V10-24 typ. 2,5/4,5/8,0 V 
Control voltage ranges 

brightness V90-24 1to3 V 

contrast V 19-24 2to4 V 

saturation V 16-24 2,1to4 V 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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Fig. 1 Block diagram. 
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Video control combination 


RATINGS 


TDA3500 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 


Voltages with respect to pin 24 
pins 1,4,26 


pins 2,5,27 

pin 10 

pin 11 

pins 16,19,20 

pins 21,22,23 

pins 3,25,28; 7,8,9; 12,13,14; 15,17,18 
Current at pin 20 
Total power dissipation 
Storage temperature 


Operating ambient temperature 


CHARACTERISTICS 
Supply voltage range 


The following characteristics are measured in Fig. 2; Vp = 12 V; Tamp = 25 OC; 
V18-24(p-p) = 1.33 Vi V17-24(p-p) = 1,05 Vi V15-24(p-p) = 0,45 Vi V12,13,14-24(p-p) = 1 V 


otherwise specified 


Current consumption 


Colour difference inputs 
—(B-Y) input signal (peak-to-peak value) * 
—(R-Y) input signal (peak-to-peak value) * 


Internal resistance of colour difference sources 


Input resistance 
Internal d.c. voltage due to clamping 


Saturation control 
control voltage range for a change of 
saturation from —20 dB to + 6 dB 


control voltage for attenuation > 40 dB 
nominal saturation (6 dB below max.) 


input current 


“ For saturated colour bar with 75% of maximum amplitude. 


min max. 
Vom Ve oa cad 13,2 V 
V'1,4,26-24 “Vp | Vpt1 ov 
V2,5,27-24 0 Vp Vv 
V'10-24 0 Vpe -¥ 
V 41-24 —0,5 3. éV 
V16,19,20-24 0 2Vp 
V21,22,23-24 0 Vp Vv 
no external d.c. voltage 
lo9 max. 5 mA 
Prot max. 1,7 W 
Tes —20to +70 °C 
Vp 10,8 to 13,2 V 
> unless 
ms) typ. 100 mA 
V18-24(p-p) 133 V 
V17-24(p-p) 1,05 V 
< 200) Q2 
R17,18-24 2 100 kk 
V17,18-24 typ. 42 V 
V 16-24 2,1to4 V 
V 16-24 < 18 V 
V 16-24 typ. 3.é«NV 
116 < 20 yA 
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TDA3500 


CHARACTERISTICS (continued) 
(G-Y) matrix 
Matrixed according the equation | ViG-y) =—0,51 ViR-y) —0,19 V(B-y) 


Luminance amplifier 


| Input signal (peak-to-peak) V15-24(p-p) | 0,45 V 
Input resistance R 15-24 typ. 12 kQ 
Internal d.c. voltage V 15-24 typ. 2,/ V 


RGB channels 


. Signal switching input voltage for insertion 


on level V 11-24 0,9 to 1,5 V 
off level V41-24 —0,5to0,3 V 
Input current 144 —100 to + 200 wA 

Signal insertion 
external RGB input signal (peak-to-peak value) * V12.13,14-24(p-p) 1 V 
internal d.c. voltage due to clamping V12.13,14-24 typ. 3,5 V 
input current 112,13,14 < 5 yA 


Contrast control 
control voltage range for a change of 


contrast from —17 dB to + 3 dB V 19-24 2to4 V 
nominal contrast (3 dB below max.) V 19.24 typ. 3,4 V 
control voltage for —6 dB V 19.24 typ. 2,/ V 
input current | l49 a 10 uA 
Brightness control 
control voltage range V20-24 1to3 V 
nominal brightness voltage V90-24 2V 
input current loo < 10 yA 


control voltage for nominal black level which 
equals the inserted artificial black level V90-24 typ. 2V 


change of black level in the control range 
related to the nominal luminance signal (black-white) typ. +50 % 


Internal signal limiting ** 
signal limiting for nominal luminance 
(black to white = 100%) 
black typ. . —25 % 
white 7 typ. 125 % 


During the clamping time (see sandcastle detector Fig. 1), the inserted RGB signals are clamped to 
the same black level as the internal RGB signals. For proper clamping, the internal resistance of 
the external signal sources should be < 200 Q. 

** Brightness, contrast and saturation control in nominal position. 
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Video control combination TDA3500 


White point adjustment 
A.C. voltage gain” 


at Vo1 22 23-24 =6V 100 % 

at V1 22 23-24 =O0V < 60 % 

at V91 22 23-24 =12V > 140 % 
Input resistance R21,22,23-24 ‘typ. 20 k&X2 


Differential output amplifier 
Feedback inputs (pins 2, 5, 27) 


d.c. voltage during clamping Vo, 5, 27-24 typ. 6 V 

voltage difference between the feedback inputs AV << 80 mV 

input resistance Rd 5, 27-24 > 100 k&2 
Output amplifiers (pins 1, 4, 26) Aly Alg Alog 

transconductance ——— = = ———_ typ. 20 mA/V 

AV9.24 AV5.24 AV927.24 
integrated load resistance R14 26-24 typ. 610 22 
output current (peak value) 
at V1 4 96-24=8,2V +114, 26m typ. 5 mA 

Gain data 


At nominal contrast, saturation and 
white point adjustment 


Voltage gain between Y-input (pin 15) and 
feedback inputs (pins 2, 5, 27) Go 5, 27-15 typ. 10 dB 


Frequency response (0 to 5 MHz) do 5 27-15 < 3 dB 


Voltage gain between colour difference 
inputs (pins 17 and 18) and feedback 


inputs (pins 5 and 27) G5.18 = G97-17_ typ. O dB 
Frequency response (0 to 2 MHz) d5.19=497-17. < 3 dB 
Voltage gain between signal display inputs 
(pins 12, 13, 14) and feedback inputs — 
(pins 2, 5, 27) G9.13= G5.12=G97-14 < O dB senna 
Frequency response (0 to 5 MHz) 9.13 = d5.12 = 497.14 < 3 dB =e 


* With input pins 21, 22 and 23 not connected an internal bias voltage of 6 V is supplied. 
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TDA3500 


CHARACTERISTICS (continued) 
Sandcastle detector 


There are 3 internal thresholds (proportional to Vp) 
the following amplitudes are required for 
separating the various pulses: 


horizontal and vertical blanking pulses (note 1) 


horizontal pulse (note 2) 


clamping pulse (note 3) 

d.c. voltage for artificial black level (note 4) 
(scan and flyback) 

no keying 


Notes 

1. Blanking to ultra-black (—20%). 

2. Insertion of artificial black level. 

3. Pulse duration > 3,5 us. 

4. This function will also be obtained by leaving pin 10 open. 
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Video control combination TDA3500 
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22nF 
sandcastle 
pulse contrast 
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t 
signal switch oe (1) . 
pulse eee —(B-Y) 
4 . 1,33 V (pp) 
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Fig. 2 Application circuit diagram. 
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TDA3501 


VIDEO CONTROL COMBINATION 


The TDA3501 is a monolithic integrated circuit performing the control functions ina PAL/SECAM 

decoder which additionally comprises the integrated circuits TDA3510 (PAL decoder) and/or 

TDA3520 (SECAM decoder). 

The required input signals are: luminance and colour difference —(R-Y) and —(B-Y), while linear RGB 

signals can be inserted from an external source. 

RGB signals are provided at the output to drive the video output stages. 

The TDA3501 has the following features: 

@® capacitive coupling of the input signals 

@® linear saturation control 

@ (G-Y) and RGB matrix 

@ insertion possibility of linear RGB signals, e.g. video text, video games, picture-in-picture, camera or 
slide-scanner 

@ equal black level for inserted and matrixed signals by clamping 

® 3 identical channels for the RGB signals 

@ linear contrast and brightness control, operating on both the inserted and matrixed RGB signals 

® horizontal and vertical blanking (black and ultra-black respectively) and black-level clamping 
obtained via a 3-level sandcastle pulse 

®@ differential amplifiers with feedback-inputs for stabilization of the RGB output stages 

@ 2 d.c. gain controls for the green and blue output signals (white point adjustment) 

@ beam current limiting possibility 


QUICK REFERENCE DATA 


Supply voltage V6.24 typ. 12 V 


Supply current lg typ. 100 mA 
Luminance input signal (peak-to-peak value) V15-24(p-p) typ. 0,45 V 
Luminance input resistance BYE On typ. 12 kQ2 
Colour difference input signals (peak-to-peak values) a 
—(B-Y) V18-24(p-p) typ. too — 
—(R-Y) V17-24(p-p) typ. 1,05 V — 
Inserted RGB signals (peak-to-peak values) V412,13,14-24(p-p) typ. 1 Vv, 
Three-level sandcastle pulse detector V19-24 typ.  2,5/4,5/8,0 V 
Control voltage ranges 
brightness V90-24 ito3 V 
contrast V 19.94 2104 V 
saturation V16-24 2,1to4 V 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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Video control combination 


RATINGS 


TDA3501 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 


Voltages with respect to pin 24 
pins 1,4,26 


pins 2,5,27 

pin 10 

pin 11 

pins 16,19,20 

pins 21,22 

pin 23 

pins 3,25,28; 7,8,9; 12,13,14; 15,17,18 
Current at pin 20 
Total power dissipation 
Storage temperature 


Operating ambient temperature 


CHARACTERISTICS 
Supply voltage range 


min. max. 

Vp = V6.24 — 13,2 V 
V'14,26-24 2p | Vp+1 Vv 
V2,5,27-24 0 Vp Vv 
V10-24 0 Vp Vv 
V11-24 —0,5 3.é«ONV 
V16,19,20-24 O | 2Vp Vv 
V21,22-24 0 Vp Vv 
V23-24 0 Vp Vv 
no external d.c. voltage 

lo9 max. 5 mA 
Prot max. 1,7 W 
ee —25to+125 OC 
Tamb —20to +70 °C 
Vp 10,8to 13,2 V 


The following characteristics are measured in Fig. 2; Vp = 12 V; Tamb = 25 OC; 
V18-24(p-p) = 1,33 Vi V17-24(p-p) = 1,05 V; V15-24(p-p) = 0,45 V'V1213,14-24(p-p) = 1 V; uniess 


otherwise specified 


Current consumption 


Colour difference inputs 


—(B-Y) input signal (peak-to-peak value) * 
—(R-Y) input signal (peak-to-peak value) * 


Internal resistance of colour difference sources 
Input resistance 
Internal d.c. voltage due to clamping 


Saturation control 
control voltage range for a change of 
saturation from —20 dB to + 6 dB 


control voltage for attenuation > 40 dB 
nominal saturation (6 dB below max.) 


input current 


lg typ. 100 mA 
V18-24(p-p) 133 V 
V17-24(p-p) 105 Vv 
< 200) Q 
R17, 18-24 - 100) kQ 
V17,18-24 typ. 42 Vv 
V16-24 2,1to4 V 
V16-24 a 18 V 
V 16-24 typ. SN. 
l16 — 20 BA 


* For saturated colour bar with 75% of maximum amplitude. 
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TDA3501 


CHARACTERISTICS (continued) 
(G-Y) matrix 


Matrixed according the equation 


Luminance amplifier 
Input signal (peak-to-peak) 
Input resistance 


Internal d.c. voltage 


RGB channels 


Signal switching input voltage for insertion 
on level 
off level 


Input current 


Signal insertion 
external RGB input signal (peak-to-peak value) * 


internal d.c. voltage due to clamping 
input current 


Contrast control 
control voltage range for a change of 
contrast from —17 dB to +3 dB 


nominal contrast (3 dB below max.) 
control voltage for —6 dB 
input current at V93.94 26V 


Beam current limiting 
internal d.c. voltage 


input resistance 


input current contrast control 


V23-24 = 9,8 V 
V23-24 = 5,7 V 
V23-24 = 5,6 V 


Brightness control 
control voltage range 


nominal brightness voltage 
input current 


control voltage for nominal black level which 
equals the inserted artificial black level 


change of black level in the control range 


related to the nominal luminance signal (black-white) 


V(G-Y) = —0,51 ViR-y) —0,19 Vip-y) 


V15-24(p-p) 
R15-24 
V 15-24 


V11-24 
V 141-24 
111 


V12,13,14-24(p-p) 


V12,13,14-24 
112,13,14 


V19-24 
V 19-24 
V19-24 
l19 


V23-24 
R93.24 


l19 
l19 
119 


V20-24 
V20-24 
190 


V 20-24 


0,45 

typ. 12 
typ. 2,/ 
0,9 to 1,5 
—0,5 to + 0,3 
—100 to + 200 
1 

typ. 3,5 
ae 5 
2 to4 

typ. 3,4 
typ. 21 
x 25 
typ. 6 
typ. 10 
typ. 0,7 
typ. 10 
typ. 16 
1 to 3 

2 

10 
typ. 2 
typ. + 50 


V 
kQ 
V 


During the clamping time (see sandcastle detector Fig. 1), the inserted RGB signals are clamped to 


the same black level as the internal RGB signals. For proper clamping, the internal resistance of 


the external signal sources should be < 200 22. 
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Video control combination TDA3501 


Internal signal limiting” 
signal limiting for nominal luminance 
(black to white = 100%) 
black typ. —25 % 
white typ. 125: % 


White point adjustment 


A.C. voitage gain ** 


at V21 92-24 =6V 100 % 

at V91 92-24 =O0V < 60 % 

at 94.9994 = 12 | > 140 % 
Input resistance R94 999A typ. 20 k&d 


Differential output amplifier 
Feedback inputs (pins 2,5,27) 


d.c. voltage during clamping V2.5 27-24 5,/9to 5,95 V 

voltage difference between 

the feedback inputs AV a 80 mV 

input resistance R25,27-24 5 100 k&Q 
Output amplifiers (pins 1,4,26) Aly Aly Alog 

transconductance =— =— typ. 20 mA/V 

AV2.24 AV5.24 AV27-24 
integrated load resistance R14,26-24 typ. 610 Q 
output current (peak value) | 
at V1 426-24 = 8,2 V +1414 26m typ. 5 mA 

Gain data 


At nominal contrast, saturation and 
white point adjustment 


Voltage gain between Y-input (pin 15) and 
feedback inputs (pins 2,5,27) G2 527-15 typ. 10 dB 


dB 


\ 
ee) 


Frequency response (0 to 5 MHz) d2.5 27-15 


Voltage gain between colour difference 
inputs (pins 17 and 18) and feedback 
inputs (pin 5 and 27) Ghe- GO7s77 typ. O dB 


Frequency response (0 to 2 MHz) d5.7@ = 097-17 a 3 dB 
Voltage gain between signal display inputs 

(pins 12,13,14) and feedback inputs 

(pins 2,5,27) 69.72 = Ga49 = Go7-14 typ. O dB 


/\ 
W 
jen 
w 


Frequency response (0 to 5 MHz) 09.43 = 45.12 = d97-14 


* Brightness, contrast and saturation control in nominal position. 
** With input pins 21 and 22 not connected an internal bias voltage of 6 V is supplied. 
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TDA3501 


CHARACTERISTICS (continued) 
Sandcastle detector 


There are 3 internal thresholds (proportional to Vp) 
the following amplitudes are required for 
separating the various pulses: 


horizontal and vertical blanking pulses (note 1) 


horizontal pulse (note 2) 


clamping pulse (note 3) 


d.c. voltage for artificial black level (note 4) 
(scan and flyback) 


no keying 


Input current 


Notes 

1. Blanking to ultra-black (—20%). 

2. Insertion of artificial black level. 

3. Pulse duration > 3,5 us. 

4. This function will also be obtained by leaving pin 10 open. 
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TDA3505 


VIDEO CONTROL COMBINATION CIRCUIT 


with automatic cut-off contro! 


The TDA3505 performs the contro! functions in a PAL/SECAM decoder, which also comprises the 
TDA3510 (PAL decoder) and/or TDA3530 (SECAM decoder). 


The required input signals are: luminance and colour difference —(R-Y) and —(B-Y), while linear RGB 


signals can be inserted from external sources. RGB output signals are delivered for driving the video 
output stages. This circuit provides automatic cut-off control of the picture tube. The TDA3505 has 
the following features: 


capacitive coupling of the colour difference and luminance input signals with black level clamping 
in the input stages 

linear saturation control in the colour difference stages 

(G-Y) and RGB matrix 

linear transmission of inserted signals 

equal black levels for inserted and matrixed signals 

3 identical channels for the RGB signals 

linear contrast and brightness control, operating on both the inserted and matrixed RGB signals 
peak beam current limiting input 

horizontal and vertical blanking and clamping of the three input signals obtained via a 3-level sand- 
castle pulse 

d.c. gain controls for each of the RGB output signals (white point adjustment) 

emitter-follower outputs for driving the RGB output stages 

input for automatic cut-off control of the picture tube 

compensation for leakage current of the picture tube 


QUICK REFERENCE DATA 


Supply voltage V6.24 = Vp typ. 12 V 
Supply current Ig ip typ. 85 mA 
Composite video input signal (peak-to-peak value) V15-24(p-p) typ. 0,45 V 
Input resistance R15-24 a 100 k{2 
Colour difference input signals (peak-to-peak values) 

(BY) V 18-24(p-p) typ. 1,33 V 

—(R-Y) V17-24(p-p) typ. 1,05 V 
Inserted RGB signals 

(black-to-white values) V12,13,14-24(p-p) typ. 1 V 
Three-level sandcastle pulse (required input voltage) V10-24 typ. 2,5/4,5/8,0 V 
Control voltage ranges 

brightness V90-24 1,0to 3,0 V 

contrast V49-24 2,0to 4,3 V 

V 


saturation V 16-24 2,0 to 4,3 


PACKAGE OUTLINE 28-lead DIL; plastic (SOT-117). 


oo 
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TDA3505 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 
Voltages with respect to pin 24 
pin 26 
pin 25 
pin 10 
pin 11 
pins 16, 19, 20 
pins 21, 22, 23 


pins 1, 3,5; 2, 4, 28:7, 8, 9: 12, 13, 14; 
15, 17, 18; 27 


Currents 

pins 1, 3, 5 

pin 19 

pin 20 

pin 25 
Total power dissipation 
Storage temperature range 


Operating ambient temperature range 


CHARACTERISTICS 
Supply voltage range 


Vp = V6.24 


V26-24 
V25-24 
V10-24 
V11-24 


V16,19,20-24 
V21,22,23-24 


no external d.c. voltage 


—14,3,5 
l19 

120 
—l25 
Prot 

T stg 
Tamb 


Vp = V6-24 


min. max 
= | 432 
0 Vp 
0 Vp 
0 Vp 
0,5 3 
0 0,5 Vp 
0 Vp 
max. 3 
max 10 
max. 5 
max 5 
max 1,7 
—25 to +125 
—20 to +70 
10,8 to 13,2 


— = = ae 


V 


The following characteristics are measured in a circuit similar to Fig. 2; Vp = 12 V; Tampb = 25 °C; 
V18-24(p-p) = 1,33 V; V17-24(p-p) = 1,05 Vi V15.24(p-p) = 0,45 V; V12,13,14-24(p-p) = 1 V; unless 


otherwise specified 


Supply current 


Colour difference inputs 


lg = Ip 


—(B-Y) input signal at pin 18 (peak-to-peak value) *V18.24(p-p) 


—(R-Y) input signal at pin 17 (peak-to-peak value) *V 17.24(p-p) 


Input current during scanning 
Input resistance 
Internal d.c. voltage due to clamping 


Saturation control at pin 16 
control voltage range for a change of 
saturation from —20 dB to +6 dB 


control voltage for attenuation > 40 dB 
nominal saturation (6 dB below max.) 


input current 


117,18 
R17,18-24 
V17,18-24 


V16-24 
V16-24 
V 16-24 
116 


* For saturated colour bar with 75% of maximum amplitude. 
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typ. 


typ. 


85 


2,1 to 4,3 
1,8 
3,1 
20 


mA 


uA 
kKQ 


< 


LA 


Video control combination circuit, with automatic cut-off control TDA3505 


(G-Y) matrix 
Matrixed according to the equation V(G-Y) = —0,51 ViR-y) —9,19 Vip-y) 


Luminance amplifier (pin 15) 


Composite video input signal (peak-to-peak value) V 15-24 (p-p) typ. 045 V 
Input resistance R 15-24 > 100) kQ 
Internal d.c. voltage V15-24 typ. ve ae | 
Input current during scanning lis < 1 wA 


RGB channels 


Signal switching input voltage for insertion (pin 11) 


on level V11-24 09to3 V 
off level V141-24 < 04 V 
Input current I41 -100to+ 200 WA 

Signal insertion (pin 12: blue; pin 13: green; pin 14: red) 
external RGB input signal (black. to-white values) V12,13,14-24(p-p) = 1 V 
internal d.c. voltage due to clamping" V12.13,14-24 typ. 44 V 
input current during scanning 112.13,14 << 1 WA 


Contrast control (pin 19) 
control voltage range for a change of 


contrast from —18 dB to + 3 dB V19.24 2t04,3 V 
nominal contrast (3 dB below max.) V19.24 typ. 3/00 MN 
control voltage for —6 dB V19-24 typ. 2,8 V 
input current at V95.94 26 V l49 an 2 uA 
Peak beam current limiting (pin 25) 
internal d.c. bias voltage V965.24 typ. Bio. OM 
input resistance R95.24 typ. 10 kQ 
input current at contrast control input 
at V95.94 25,1 V l19 typ. 17 mA 
Brightness control (pin 20) aaa 
control voltage range V90.24 1to3 V = 
input current —l9og 10 yA wane 


control voltage for nominal black level which 
equals the inserted artificial black level V90-24 typ. Ze NG 


change of black level in the control range 
related to the nominal luminance signal (black-white) for A V99.24=1V_ _ typ. 50% 


V 11-24 < 0,4 V during clamping time: the black levels of the inserted RGB signals are clamped 
on the black levels of the internal RGB signals. 

V 44-24 > 0,9 V during clamping time: the black levels of the inserted signals are clamped on an 
internal d.c. voltage. 

Correct clamping of the externa! RGB signals is only possible when they are synchronous with 
the sandcastle pulse. 


, 
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~ TDA3505 


CHARACTERISTICS (continued) 


Internal signal limiting 
signal limiting for nominal luminance 
(black to white = 100%) 
black typ. —25 
white typ. 120 


White point adjustment (pin 21: blue; pin 22: green; pin 23: red) 
A.C. voltage gain (note 1) 


at V21 2223-24 = 5,5 V typ. 100 
at V21,22,23-24 = OV = 60 
at V21,22 23-24 = 12 V = 140 
Input resistance R21,22 23-24 typ. 20 


Emitter-follower outputs (pin 1: red; pin 3: green; pin 5: blue) 
At nominal contrast, saturation and white point adjustment 


Output voltage (black-to-white 


signal, positive) V 1,3,5-24(p-p) typ: 2 
Black level without automatic cut-off 

control (Vog 9 4.24 = 10 V) V13,5-24 typ. 6,7 
Internal current source lsource typ. | 3 
Cut-off current control range —AV 135-24 typ. 4,6 


Automatic cut-off control (pin 26) 


The measurement occurs in the following lines after start of the vertical blanking pulse: 
line 21: measurement of leakage current 
line 22: measurement of red cut-off current 
line 23: measurement of green cut-off current 
line 24: measurement of blue cut-off current 


Input voltage range V26-24 Oto+6,5 


Voltage difference between cut-off current 
measurement (note 2) and leakage current 
measurement (note 3) AV 26-24 typ. 0,7 


Input 26 switches to ground during horizontal flyback 


Notes 
1. With input pins 21, 22 and 23 not connected an internal bias voltage of 5,5 V is supplied. 


2. Black level of measured channel is nominal; the other two channels are blanked to ultra-black. 


3. All three channels blanked to ultra-black. 


% 
% 


% 
% 
% 


kKQ 


mA 


The cut-off control cycle occurs when the vertical blanking part of the sandcastle pulse contains more 


than 3 line pulses. 
The internal signal blanking continues until the end of the last measurement line. 


The vertical blanking pulse is not allowed to contain more than 34 line pulses otherwise another 


control cycle begins. 
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Video control combination circuit, with automatic cut-off control TDA3505 


Gain data 
At nominal contrast, saturation and white point adjustment 
Voltage gain with respect to Y-input (pin 15) G1 35-15 typ. 16 dB 
Frequency response (0 to 5 MHz) 135-15 < 3 dB 
Voltage gain with respect to colour difference 

inputs (pins 17 and 18) G5.18 = G1.17 typ. 6 dB 
Frequency response (0 to 2 MHz) d5-18 = 41.17 < 3 dB 
Voltage gain of inserted signals G1.14 = G3.13 = G5-12 typ. 6 dB 
Frequency response (0 to 6 MHz) d4.14 = 43.13 = 5.12 < 3 dB 


Sandcastle detector (pin 10) 


There are 3 internal thresholds (proportional to Vp); note 1. The following amplitudes are required 
for separating the various pulses: 


horizontal and vertical blanking pulses (note 2) V10-24 . ; v 
horizontal pulse V10-24 . . : 
clamping pulse (note 3) V 10-24 2 7,5 V 
d.c. voltage for artificial black level 

(scan and flyback) V10-24 2 7,5 V 
no keying V10-24 < 1 Vv 
input current —l10 << 110 pA 


Notes 


1. The thresholds are for 
horizontal and vertical blanking: V19.24 = 1,5 V 
horizontal pulse: V10-247=3,5 V 
clamping pulse: V10-24= 7,0 V 

2. Blanking to ultra-black (—25%). 

3. Pulse duration = 3,5 us. 
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Fig. 2 Typical application circuit diagram using the TDA3505. 
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TDA3510 


PAL DECODER 


The TDA3510 is a monolithic integrated colour decoder for the PAL standard. 
The circuit incorporates the following functions: 


Chrominance part 


@ Controlled chrominance amplifier 
@ Chrominance output stage with automatic standard switch for driving the 64 us delay line 
@ Blanking circuit for the colour burst signal 


Reference voltage and control voltage part 


@ 8,8 MHz reference oscillator with divider stage to obtain both the 4,4 MHz reference signals 
@ Gated phase comparison for an optimum noise ratio 

@ Circuit for obtaining the chrominance control voltage and a reference voltage 

®@ Circuit for generating the colour killer signal and the identification signal 


Demodulator part 

@ Two synchronous demodulators for the (B-Y) and (R-Y) signals 

@ PAL flip-flop and PAL switch 

@ Flyback blanking incorporated in the synchronous demodulators 

@ (R-Y) and (B-Y) signal output stages, which are controlled by the colour killer with switchable 
d.c. voltage levels 


QUICK REFERENCE DATA 


Supply voltage Vp = Vg9.24 typ. 12 V 


Supply current lo typ. 58 mA 

Chrominance input signal (peak-to-peak value) V1-24(p-p) 10 to 200 mV 

Sandcastle pulse — 
burst gating level V90-24 Be TOON. a 
blanking level V90-24 2 1,8 V = 


Colour difference output signals 
peak-to-peak values 
—(R-Y) signal V11-24(p-p) typ. 1,005V43 dB 
—(B-Y) signal V10-24(p-p) typ. 1,33V +3 dB 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101A). 
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Fig. 1 Block diagram; for external capacitors see next page. 
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PAL decoder TDA3510 


External capacitors in Fig. 1 


capacitor pins 

C1 22 — 24 filter capacitor for control voltage 

C2 17 — 24 time constant for control voltage 

C3 19 — 24 time constant for colour ON 

C4 16 — 24 identification signal and colour OFF time constant 

C5 18 — 24 load capacitor for the reference voltage 

C6 8 — 24 time constant for the rise or fall time of the 

d.c. voltage level of the colour difference signal 

RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range Vp =Vo9.24 10,8 to 13,2 V 
Currents 

at pin 5 —I5 max. 10 mA 

at pins 10 and 11 =9,2111 max. 1 mA 

at pin 21 In 4 max. 10 mA 
Total power dissipation Prot max. 1,1 W 
Storage temperature T stg —20 to+ 125 °C 
Operating ambient temperature Tamb —20 to +65 OC 


CHARACTERISTICS 
Vp = 12 V; Tamb = 25 PC 
Supply current lg typ. 58 mA 


Chrominance part 


Chrominance signal is asymmetric (pins 1, 2) 


Input voltage range (peak-to-peak value) V'1-24(p-p) 10 to 200 mV 
Nominal input voltage (peak-to-peak value) 
with 75% colour bar signal V'1-24(p-p) typ. 100 mV = 
Input impedance |Z; | typ. 3,3 kQ — 
Colour ON — 
chrominance output voltage (peak-to-peak value) 
with 75% colour bar signal V5.-24(p-p) typ. 2V 
d.c. voltage at chrominance output V5.24 typ. 8 V 
Colour OFF 
chrominance suppression > 56 dB 
d.c. voltage at chrominance output V5-24 typ. 4 Vv 
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TDA3510 


CHARACTERISTICS (continued) 


Reference voltage and control voltage part 


Oscillator (8,8 MHz) 
Gain 

Input resistance 
Output resistance 


Catching range 


Sandcastle pulse (pin 20) 
Burst gating level 


Blanking level 


Colour switching voltage (open collector) 
Maximum output current 

Colour ON 

Colour OFF 


Reference output voltage 


Colour killer voltages 
colour OFF at 
or at 


colour ON at 
or at 


Colour unkill delay; depends on C3 
Identification ON 


Demodulator part 


Delayed chrominance input signal (peak-to-peak value) 


with 75% colour bar signal 


Colour difference output signals (peak-to-peak values) 


—(R-Y) signal 
—(B-Y) signal 

Ratio of colour difference output signals 
(R-Y)/(B-Y) 


D.C. voltage at colour difference outputs 
at colour ON 
at colour OFF 

Signal attenuation at colour OFF 


Residual 4,4 MHz signal 


H/2 ripple at (R-Y) output (peak-to-peak value) 


without input signal 
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G44-15 
R15-24 
R14-24 
Af 


V20-24 
V20-24 


2 1max 
V21-24 
V21-24 
V 18-24 


V18-16 
V 19-24 


V 18-16 
V 19-24 


td 
V 16-18 


V7-24(p-p) 
V11-24(p-p) 
V 10-24(p-p) 
V 11-24 

V 10-24 


V10: 11-24 
V 10: 11-24 


V10; 11-24 


V41 -24(p-p) 


typ. 


typ. 
typ. 


typ. 


< 


250 


105V+3 
133 V +43 


0,79 + 10 


dB 


Hz 


dB 
dB 


dB 
mV 


DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation. ft does not necessarily 
imply that the device wi!l go into regular production. 


TDA3540;Q 
TDA3541:Q 


TELEVISION ILF. AMPLIFIERS AND DEMODULATORS 


The TDA3540 and TDA3541 are i.f. amplifier and demodulator circuits for colour and black and white 
television receivers, using n-p-n tuners for the TDA3540 and p-n-p tuners for the TDA3541. 


They incorporate the following functions: 


— gain-controlled wide-band amplifier, providing complete i.f. gain 

— synchronous demodulator with excellent intermodulation 

— white spot inverter 

— video preamplifier with noise protection 

— a.f.c. circuit with a.f.c. on/off switch 

— a.g.c. circuit with noise gating 

— tuner a.g.c. output (n-p-n tuners: TDA3540: p-n-p tuners: TDA3541) 

external video switch which switches off the video output; e.g. for insertion of a VCR playback 
signal, by either a high or a low level. 


QUICK REFERENCE DATA 


Supply voltage V11-13 typ. 12 Vv 


Supply current l41 typ. 50 mA 
|.F. input sensitivity at 38,9 MHz (r.m.s. value) V1-16(rms) typ. 60 uv 
Video output voltage (white at 10% of top sync) V42-13(p-p) typ. 2,/ V 

|.F. voltage gain control range Gy typ. 64 dB 
Signal-to-noise ratio at Vj; = 10 mV S/N typ. 58 dB 


A.F.C. output voltage swing (peak-to-peak value) 


Yougiopy eee 


PACKAGE OUTLINES 


TDA3540; TDA3541: 16-lead DIL; plastic (SOT-38). 
TDA35400; TDA35410: 16-lead OIL; plastic (SOT-58). 
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DEVELOPMENT SAMPLE DATA 


TDA3540:Q 
TDA3541:Q 


Television i.f. amplifiers and demodulators 


PINNING 

1-16 Balanced i.f. input. 

2-15 Decoupling capacitor for the d.c. feedback loop of the i.f. amplifier. 
3 Adjusting pin for starting point of tuner a.g.c. 

4 Tuner a.g.c. output. 

5 A.F.C. output. 

6 A.F.C. on/off switch. 

7-10 A.F.C. circuitry to obtain 7/2 phase shift of the reference carrier. 


8-9 Circuitry for passive regeneration of the i.f. picture carrier. 
11 Positive power supply. 
12 Video output. 
13 Ground. 
14 !.F.a.g.c.; VCR switch. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
supply voltage V11-13 max. 13,2 V 
|.F.a.g.c. voltage/VCR switch V14-13 max. 13,2 V 
Tuner a.g.c. voltage V4-13 max. 12 V 
A.F.C. switch voltage V6-13 max. 13,2 V 
Maximum voltage level at pin 12 

with VCR switch active V12-13 max. 5,0 V 
D.C. output current at video output l42 max. 10 mA 
Total power dissipation Prot max. 1,2 W 
Storage temperature range T stg —65 to+ 150 SC 
Operating ambient temperature range Tamb —25to+70 °C 

a aR 
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TDA3540:Q 
TDA3541:Q 


CHARACTERISTICS (measured in Fig. 8) 


typ. 12 V 
Supply voltage range V11-13 uP 102t0132 V 
The following characteristics are measured at Tamb = 29 °C; V11.13 = 12 V 
Current consumption (no input signal) 144 YP: 35 to uA 
1.F. amplifier (note 1) 
ae typ 60 uV 
|.F. sensitivity (onset of a.g.c.) V1-16 c 100 pV 
Input resistance (differential) R1-16 yP fees : 
, typ 2 pF 
Input capacitance (differential) C1-16 a Soak 
Gain control range Gy typ. 64 dB 
Output signal expansion for 50 dB 
input signal variation (note 2) AV 12.13 <a 0,5 dB 
Maximum input signal V1-16 > 70 mV 
Tuner a.g.c. (note 1) 
Starting point tuner a.g.c.; adjustable (note 3) 
pin 3 connected with 39 kQ to pin 11 
TDA3540 V1-16 < 3 mV 
TDA3541 V1-16 < 3 mV 
pin 3 connected with 39 kQ to ground V1-16 - 70 mV 
Maximum tuner a.g.c. output current swing l4 3 10 mA 
Input signal variation (note 4) for a tuner 
a.g.c. current variation of: 
9 mA to 1 mA (TDA3540) AV1.16 typ. 5 dB 
1 mA to 9 mA (TDA3541) AV 1.416 typ. 5 dB 
a _ typ. 200 mV 
= Output saturation voltage at |g = 7 mA VA-13sat c 300 mV 
— Leakage current at Vq4.13=12V l4 = 1 UA 
Tuner a.g.c. characteristic see Fig. 5 
Video output (note 5) . 
Zero-signal output level (note 6) V12-13 me 57to6 : 
Top sync output level Vi943 ae 80 to ate : 
Video output signal (peak-to-peak value) 
white at 10% of top sync V12-13(p-p) typ. 2,/ V 
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TDA3540;Q 
TDA3541;Q 


Internal bias current of n-p-n 


emitter-follower output transistor oe 1 to : ne 
Bandwidth of demodulated output signal B an ae a 
Differential gain (note 7) dG oe . i 
Differential phase (note 8) dy pie a 
Residual carrier signal (r.m.s. value) V12-13(rms) = a be 


Residual 2nd harmonic of carrier signal typ. 15 mV 


(r.m.s. value) V12-13(rms) c 320 mV 
Intermodulation (see Figs 2 and 3) 

at 1,1 MHz: blue (note 9) ae > i 

yellow (note 9) . i a 

at 3,3 MHz (note 10) = 66 dB 


- 3,2dB 
-10dB 


spectrum for -~30dB 
yellow 


spectrum for 
blue 


S:6.  -GC. EC SiG Ge: PC. 17664340. 


DEVELOPMENT SAMPLE DATA 


S.C. : sound carrier level | 
C.C. : chrominance carrier level 
P.C. : picture carrier level 


with respect to top sync level 


Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 


P.C. 
GENERATOR 
38,9 MHz 


S.C. 
GENERATOR 
33,4 MHz 


TEST 
CIRCUIT 


SPECTRUM 
ANALYZER 


ATTENUATOR 


7276178 


C.C. 
GENERATOR 


manual gain control; 
34,5 MHz 


adjusted for blue: V 4VvV 


es 


Fig. 3 Test set-up for intermodulation. 
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TDA3540:Q 
TDA3541;Q 


CHARACTERISTICS (continued) 


Signal-to-noise ratio (note 11) 


at 10 mV input sicnal S/N a 3 
| = 54 dB 
at end of trol range S/N 
gain contr g / 10: 61 dB 
as a function of the input signal see Fig. 6 
White spot and noise inverter (see Fig. 4) 
White spot inverter threshold level V12-13 Le ’ ee : 
t O , 
White spot insertion level V42-13 ae _ He . 
Noise inverter threshold level V12-13 ee He : 
Noise insertion level! V 12-13 a fe He ; 
V 12-13 
(V) | 7Z86372 
| 
white spot inverter : 7 7 i\ 
threshold level | 
zero—signal level, ee 6 
white level (CCIR) : : 
white spot insertion ) 
——45 
level 
notse insertion ‘evel — 304 
top sync level — 2,95 3-—— | 
t 
ooo | 
noise inverter _ 1a 
| threshold level V 
= : | 
0 
time 


Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 


VCR switch 

Switches the output off: typ 19 V 
below | V14-13 14to24 V 

, typ. 10,7 V 
above V'14-13 10 to 11,3 V 
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DEVELOPMENT SAMPLE DATA 


Television i.f. amplifiers and demodulators 


A.F.C. (note 12) 
A.F.C. output voltage swing (peak-to-peak value) 


Change of frequency for an a.f.c. output voltage 
swing of 10 V 
at 100% picture carrier 


at 10% picture carrier 
A.F.C. output voltage when tuned at 38,9 MHz 


A.F.C. output voltage (no input signal) 
A.F.C. switch switches off below 


Recommended a.f.c. active voltage 


A.F.C. switch leakage current at Vg.13=6V 


A.F.C. output current during a.f.c. off 
measured with f, + 300 kHz and V6.13=1,5V 


A.F.C. output current during a.f.c. on 


(mA) 


aoa ie _ - 
AV 1_16 (2,5 dB per division) 


(a) 


(mA) 


Or: 


TDA3540;Q 


TDA3541;Q 
V 10 V 
5-13(p-P) typ 10,7 V 
typ 70 kHz 
os < 150 kHz 
typ 100 kHz 
“ < 200 kHz 
V5-13 typ. 6 V 
typ. 6 V 
V5-13 4to8 V 
typ. 29 V 
V6-13 1,6 to 3,5 V 
V6-13 3,5to6 V 
pin 6 floating 
Ig = 1 yA 
Is —2,5to+2,5 pA 
> 1 mA 
) typ 2 mA 


Fig. 5 Typical tuner a.g.c. characteristics; 
pin 3 connected to the supply voltage (pin 11) with 39 kQ. 


a: TDA3540 
b: TDA3541 


(b) 
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CHARACTERISTICS (continued) 

Notes to characteristics 

1. All input signals are measured r.m.s. at top sync and 38,9 MHz. 
2. Measured with 0 dB = 200 yuV. 


3. Starting point of the tuner a.g.c. is defined as the input signal level where the tuner a.g.c. current 
is 9 mA for the TDA3540 and 1 mA for the TDA3541. 


Measured with pin 3 connected with 39 kQ to the supply voltage (pin 11). 
Measured at 10 mV r.m.s. top sync input signal. 
So-called ‘projected zero point’, e.g. with switched demodulator. 


oo oe OU 


Measured according to EBU test, line 330. 
The differential gain is expressed as a percentage of the difference in peak amplitudes between 
the largest and smallest section relative to the sub-carrier amplitude at blanking level. 


8. Measured according to EBU test, line 330. 
The differential phase is defined as the difference in degrees between the largest and smallest phase 
angle of the six sections. 


Vo at 4,4 MHz 
9. 20 log ——_—__—_—_— +3,6 GB. 
Vo at 1,1 MHz 
Vo at 4,4 MHz 
10. 20 log ——-____— 
Vo at 3,3 MHz 


Vo black-to-white 
11. Measured with a 75 2 source; S/N = 20 log ——--_________- . 
Via(rms) at B=5 MHz 


12. Measured with an input signal V1.1g = 10 mV and a.f.c. output pin 5 symmetrically loaded with 
100 kQ2 to the supply voltage (V4 4.43) and 100 kQ to ground. 
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DEVELOPMENT SAMPLE DATA 


TDA3540;Q 


Television i.f. amplifiers and demodulators 


TDA3541;Q 
70 7Z82489.1 
| | | eae 
ae 
ae 
S/N Ltt 
Zee Pa teal Lee 
(dB)LT TET pt tT en 
ste Ve dee al See 
ERRE |_| ene 
east 
a nee 
ERE MERE S RANKER ae 
pe veae ee ete eee IL) rl 
Seeks e Sees ees 
Py el ed ea etl) ie 
ie a Oa a iz 
ee pale 
ae 
2 
ial 
30 4 
ae Ze 
ae Pole 
ae | | 
Bee py 
Be ca eee = 
Ee a afesled ae 
aed) ea Aled a 
a # 2m ; 
ey ie ae 
re om coo ei Za mae 
16 0 20 40 Vy_16 (dB) 60 


(OdB= 100xuV) 


Fig. 6 Signal-to-noise ratio as a function of the input voltage (V4_76). 
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Fig. 7 A.F.C. output voltage (V5_13) as a function of deviation of the i.f. vision carrier from its nominal 
frequency. 
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APPLICATION INFORMATION 


+12 V 428V 
Yi “a a4 4 : 100 kQ 
47 kQ 7 feo] _ 100 ko 
amare 22 nFL1,5 | 
ae nF 


10 a7. 47 270 68 47 
kQ2 kQ kQ kod kQ kQ 


tuner a.g.c. ae 
2,2 MQ 
sone : 


TDA3540 
TDA3541 


i.f. input 


14 13 = «12 


VCR switch 
st ?  |s802 | 
j n +12 V 
22kQ +12V 10 _— 10 Lb 
sa a Tees 68 uF 
video 
output 


Fig.8 Typical application circuit diagram; Q of L1 and L2 = 80; f,5 = 38,9 MHz. 
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PAL DECODER 


TDA3560 


The TDA3560 is a monolithic integrated colour decoder for the PAL standard. It combines all functions 
required for the identification and demodulation of PAL signals. Furthermore it contains a luminance 
amplifier, an RGB-matrix and amplifier. These amplifiers supply output signals up to 5 V peak-to-peak 
(picture information) enabling direct drive of the output stages. The circuit also contains separate 
inputs for data insertion, analogue as well as digital, which can be used for Teletext information, chan- 


nel number display, etc. 


QUICK REFERENCE DATA 


Supply voltage 

Supply current 

Luminance input signal (peak-to-peak value) 
Chrominance input signal (peak-to-peak value) 
Data input signals (peak-to-peak value) 


RGB output signals at nominal contrast 
and saturation (peak-to-peak value) 


Contrast control range 

Saturation control range 

Input for fast video-data signal switching 
Blanking input voltage 


Burst gating and black-level gating input voltage 


V4-27 

I 

V 10-27(p-p) 
V3-27(p-p) 
V13,15,17-27(p-p) 


V12,14,16-27(p-p) 


typ. 12 V 
typ. 85 mA 
typ. 0,45 V 
55 to 1100 mV 
typ. 1V 
typ. 5 V 
typ 20 dB 
typ 50 dB 
typ. 1V 
typ 15 V 
typ. 7 V 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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a 
a) 
=) 
Cc 
rv) 
“sy 

< 
mb 
© 
oO 
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LUMINANCE LUMINANCE 


AMPLIFIER 
CLAMPING 


tuminance ca 10 


input CONTRAST 


insertion 
video-data 
switch red green. blue 


t 


9 13 15 17 


contrast 
GATED GATED 
saturation CHROMINANCE CHROMINANCE 
SATURATION CONTRAST 
brightness ffeil 


CONTROLLED 


CHROMINANCE 
AMPLIFIER 


chrominance 
input 


TDA3560 


KILLER 


A.C.C. 


DETECTOR DETECTOR 


field blanking pulse 


and 


sandcastle DELAY LINE 


8 28 


KEY PULSE 


SEPARATOR 


21} 22 


GATED 
CHROMINANCE 
AMPLIFIER 


DEMODULATOR 


(G—Y) 
DEMODULATOR 


{(R--Y) 
DEMODULATOR 


+2 


90° SHIFT 


PAL SWITCH - FF 


Fig. 1 Block diagram. 


B MATRIX 
DATA 
INSERTION 


G MATRIX 
DATA 
INSERTION 


R MATRIX 
DATA 
INSERTION 


+12 V 


PEAK WHITE 


DETECTOR 


BLANKING blue 
CLAMPING 

BLANKING green 
CLAMPING 

OUTPUT cl 

BLANKING red 
CLAMPING 

OUTPUT Fr 


Va 7275876 


O9SEVAL 


PAL decoder TDA3560 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage Vip=V 4297 
Input saturation voltage V6-27 
Input contrast voltage VIE9F 
Input blanking pulse and sandcastle Vi807 
Input video-data switch voltage V9.97 
Input brightness voltage V14297 
Power dissipation see Fig. 2 
Storage temperature T stg 
Operating ambient temperature Tamb 


CHARACTERISTICS 


—25 to + 150 
—25 to +65 


V/ 


ee ey 


V 4-27 = 12 Vi V10.27(p-p) = 9,45 V; V3.27(p-p) = 500 MV; Tamb = 25 OC; measured in Fig. 6; unless 


otherwise specified 
Supply voltage range Vp 


Supply current 14 


Luminance amplifier 

Input voltage (peak-to-peak value) V10-27(p-p) 
Input current 110 
Contrast control range 


Contrast control voltage range see Fig. 3 


Chrominance amplifier 
Input voltage (peak-to-peak value) V3-27(p-p) 
A.C.C. control range 


Output signal (peak-to-peak value) * 
burst signal (peak-to-peak value) = 0,5 V V98-27(p-p) 


Saturation control range 
Saturation control voltage range see Fig. 4 
Phase shift between burst and chrominance * 


Tracking between luminance and chrominance 
with contrast control over a range of 10 dB, 
starting at maximum contrast 


typ. 12 

8 to 13,2 

typ. 85 

typ 0,45 

<< 1 

—17 to+3 

55 to 1100 

= 30 

typ. 1,7 

50 
<< 59 

typ. 1 


V 
V 


mA 


LA 


dB 


dB 


* At nominal contrast and saturation setting. Nominal setting = maximum contrast —3 dB; maximum 


saturation —6 dB. 
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CHARACTERISTICS (continued) 
Reference oscillator 


Phase locked loop: 
— catching range (note 1) 
— phase shift (note 2) 


Oscillator: 

— input resistance 
— input capacitance 
— output resistance 


A.C.C. generation: 
— reference voltage 
— control voltage 
at nominal input signal 
— control voltage without burst 


Demodulator circuit 
Input burst signal amplitude (peak-to-peak value) 


Ratio of demodulated signals 
without luminance input signal 
(B-Y)/(R-Y) 


(G-Y)/(R-Y) 


(G-Y)/({B-Y) 


RGB matrix and amplifiers 

Output voltage (peak-to-peak value) (note 3) 
Maximum white level 

Birghtness control voltage range 


Relative spread between 
R, G and B output signals 


Variation of black level with contrast control 


Relative black-level variation 
between the three stages during variation of 
contrast saturation, brightness and supply voltage 


Differential black-level drift over a 
temperature range of 40 °C 


Blanking level at RGB outputs 
Signal-to-noise ratio of output signals (note 4) 


Notes 


1. Frequency referred to 4,4 MHz carrier frequency. 
2. For + 400 Hz deviation of the oscillator frequency. 


3. For nominal setting of the controls. 


R26-27 
C96-27 
R25-27 


V4-27 


V9.27 
V2.27 


V21,22-27(p-p) 


V 16-27 
V12-27 
V 14-27 
V 12-27 
V 14-27 
V 16-27 


V12,14,16-27(p-p) 


see Fig. 5 


AV 


S/N 


typ. 


typ. 


typ. 


typ. 


typ. 


2,4 


60 


2,1 


4. The signal-to-noise ratio is specified as the nominal peak-to-peak output signal with respect to 


r.m.s. noise. 
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mV 


dB 


PAL decoder 


Residual 8,8 MHz and higher harmonics 
on RGB-outputs (peak-to-peak value) 


Output impedance RGB outputs 


Frequency response of total luminance 
and RGB amplifier circuits for f = 0 to 5 MHz 


Signal insertion 


Input signals for an RGB output voltage 
of 5 V (peak-to-peak value) 


Difference between the black levels of the 
RGB signals and the inserted signals 


at the output 


Output rise time 


Differential delay time for the three channels 


Video-data switching 

Input voltage for switching 

from video to inserted signals 
Input voltage for no data insertion 


Delay between signal switching at the 
output and the signal switching input 


pulse at pin 9 


Sandcastle and field blanking input (pin 8) 
Burst gate and clamping pulse 
RGB blanking level 


on 
off 


| Zo) 


V13,15,17-27(p-p) 


V9-27 
V9.27 


tq 
V8.97 


V8.27 
V38.27 


TDA3560 


150 mV 


—3 dB 


50 ns 
40 ns 


0I9to2 V 


03 V 


20 ns 


Po N 


2to6,5 V 


08 V 
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57 (V) 


97 (V) 
Fig. 5 Brightness control voltage range. 
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Fig. 3 Contrast control voltage range. 
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Fig. 4 Saturation control voltage range. 
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Fig. 2 Power derating curve. 
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APPLICATION INFORMATION 
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Fig. 6 Application circuit. 


For adjustments see page 488. 
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APPLICATION INFORMATION 
The function is described against the corresponding pin number. 


1. + 12 V power supply 


The circuit gives good operation in a supply voltage range between 8 and 13,2 V provided that the 
supply voltage for the controls is equal to the supply voltage for the TDA3560. All signal and control 
levels have a linear dependency on the supply voltage. The current taken by the device at 12 V is 
typically 85 mA. It is linearly dependent on the supply voltage. 


2. Control voltage for identification 


This pin requires a detection capacitor of about 330 nF for correct operation. The voltages available 
under various signal conditions are given in the specification. 


3. Chrominance input 


The chroma signal must be a.c.-coupled to the input. Its amplitude must be between 55 mV and 
1100 mV peak-to-peak (25 mV to 500 mV peak-to-peak burst signal). All figures for the chroma 
signals are based on a colour bar signal with 75% saturation, that is the burst-to-chroma ratio of the 
input signal is 1: 2,25. 


4. Reference voltage A.C.C. detector 
This pin must be decoupled by a capacitor of about 330 nF. The voltage at this pin is 4,6 V. 


5. Control voltage A.C.C. 


The A.C.C. is obtained by synchronous detection of the burst signal followed by a peak detector. A 
good noise immunity is obtained in this way and an increase of the colour for weak input signals is 
prevented. The recommended capacitor value at this pin is 2,2 uF. 


6. Saturation control 


The saturation control range is in excess of 50 dB. The control voltage range is 2 to 4 V. Saturation 
control is a linear function of the control voltage. 


When the colour killer is active, the saturation control voltage is reduced to a low level if the 
resistance of the external saturation control network is sufficiently high. Then the chroma amplifier 
supplies no signal to the demodulator. Colour switch-on can be delayed by proper choice of the time 
constant for the saturation control setting circuit. 


When the saturation control pin is connected to the power supply the colour killer circuit is overruled 
so that the colour signal is visible on the screen. In this way it is possible to adjust the oscillator 
frequency without using a frequency counter (see also pins 25 and 26). 


7. Contrast control 


The contrast control range is 20 dB for a control voltage change from + 2 to + 4 V. Contrast control 
is a linear function of the control voltage. The output signal is suppressed when the control voltage is 
1 V or less. If one or more output signals surpasses the level of 9 V the peak white limiter circuit 
becomes active and reduces the output signals via the contrast control by discharging C2 via an 
internal current sink. 
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8. Sandcastle and field blanking input 


The output signals are blanked if the amplitude of the input pulse is between 2 and 6,5 V. The burst 
gate and clamping circuits are activated if the input pulse exceeds a level of 7,5 V. 

The higher part of the sandcastle pulse should start just after the sync pulse to prevent clamping of 
video signal on the sync pulse. The width should be about 4 us for proper A.C.C. operation. 


9. Video-data switching 


The insertion circuit is activated by means of this input by an input pulse between 1 V and 2 V. In 
that condition, the internal RGB signals are switched off and the inserted signals are supplied to the 
output amplifiers. !f only normal operation is wanted this pin should be connected to the negative 
supply. The switching times are very short (<< 20 ns) to avoid coloured edges of the inserted signals on 
the screen. 


10. Luminance signal input 


The input signal should have a peak-to-peak amplitude of 0,45 V (peak white to sync) to obtain a 
black-white output signal of 5 V at nominal contrast. It must be a.c.-coupled to the input by a 
capacitor of about 22 nF. The signal is clamped at the input to an internal reference voltage. 

A 1kQ luminance delay line can be applied because the luminance input impedance is made very high. 
Consequently the charging and discharging currents of the coupling capacitor are very small and do not 
influence the signal level at the input noticeably. Additionally the coupling capacitor value may be 
small. 


11. Brightness control 


The black level of the RGB outputs can be set by the voltage on this pin (see Fig. 5). The minimum 
black level is identical to the blanking level. The black level can be set higher than 4 V however the 
available output signal amplitude is reduced (see pin 7). Brightness control also operates on the black 
level of the inserted signals. 


12, 14, 16. RGB outputs 


The output circuits for red, green and blue are identical. Output signals are 5 V (black-white) for 
nominal input signals and control settings. The black levels of the three outputs have the same value. 
The blanking level at the outputs is 2 V. The peak white level is limited to 9 V. When this level is 
exceeded the output signal amplitude is reduced via the contrast control (see pin 7). 


13, 15, 17. Inputs for external RGB signals 


The external signals must be a.c.-coupled to the inputs via a coupling capacitor of about 100 nF. 
Source impedance should not exceed 150 £2. The input signal required for a 5 V peak-to-peak output 
signal is 1 V peak -to-peak. At the RGB outputs the black level of the inserted signal is identical to 
that of normal RGB signals. When these inputs are not used the coupling capacitors have to be 
connected to the negative supply. 


18, 19, 20. Black level clamp capacitors 


The black level clamp capacitors for the three channels are connected to these pins. The value of each 
capacitor should be about 100 nF. 


21, 22. Inputs (B-Y) and (R-Y) demodulators 


The input signal is automatically fixed to the required level by means of the burst phase detector and 
A.C.C. generator which are connected to this pin and pin 22. As the burst (applied differentially to 
those pins) is kept constant by the A.C.C., the colour difference signals automatically have the correct 
value. 
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APPLICATION INFORMATION (continued) 


23, 24. Burst phase detector outputs 


At these pins the output of the burst phase detector is filtered and controls the reference oscillator. An 
adequate catching range is obtained with the time constants given in the application circuit (see Fig. 6). 


25, 26. Reference oscillator 


The frequency of the oscillator is adjusted by the variable capacitor C1. For frequency adjustment 
interconnect pin 23 and pin 24. The frequency can be measured by connecting a suitable frequency 
counter to pin 25. 


28. Output of the chroma amplifier 


Both burst and chroma signals are available at the output. The burst-to-chroma ratio at the output is 
identical to that at the input for nominal control settings. The burst signal is not affected by the 
controls. The amplitude of the input signal to the demodulator is kept constant by the A.C.C. 
Therefore the output signal at pin 28 will depend on the signal loss in the delay line. 


Adjustments (see Fig. 6) 
C1 8,8 MHz osciliator 


1 phase delay line = 10,7 wH 

L2 nominal value = 10,7 wH 

L3 4,4 MHz chrominance input filter = 10,7 wH= L1 
L4 4,4 MHz trap in luminance signal line = 5,6uH 

Lb5 delay equalization = 66,1 wH 

P1 amplitude of direct chroma signal 


; ; R1 ' ’ ; 
RO field blanking R1+ Ro? * field blanking amplitude 2,0 V to 6,5 V. 


For a video input voltage of 1 V peak-to-peak: R4 = 1 k{Q2; R3, R5 and R6 can be omitted. 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


TDA3S61A 


PAL DECODER 


The TDA3561A is a decoder for the PAL colour television standard. It combines all functions required 
for the identification and demodulation of PAL signals. Furthermore it contains a luminance amplifier, 
an RGB-matrix and amplifier. These amplifiers supply output signals up to 5 V peak-to-peak (picture 
information) enabling direct drive of the discrete output stages. The circuit also contains separate inputs 
for data insertion, analogue as well as digital, which can be used for text display systems (e.g. (Teletext/ 
broadcast antiope), channel number display, etc. Additional to the TDA3560, the circuit includes the 
following features: 

@ The peak white limiter is only active during the time that the 9,3 V level at the output is exceeded. 
The start of the limiting function is delayed by one line period. This avoids peak white limiting 
by test patterns which have abrupt transitions from colour to white signals. 

@ The brightness control is obtained by inserting a variable pulse in the luminance channel. Therefore 
the ratio of brightness variation and signal amplitude at the three outputs will be identical and 
independent of the difference in gain of the three channels. Thus discolouring due to adjustment of 
contrast and brightness is avoided. 

@ Improved suppression of the internal RGB signals when the device is switched to external signals, 
and vice versa. 

@ Non-synchronized external RGB signals do not disturb the black level of the internal signals. 

@ Improved suppression of the residual 4,4 MHz signal in the RGB output stages. 

® Cascoded stages in the demodulators and burst phase detector minimize the radiation of the colour 
demodulator inputs. 

@ High current capability of the RGB outputs and the chrominance output. 


QUICK REFERENCE DATA 


Supply voltage V 4.27 type. 12 V 
Supply current 14 typ. 85 mA 
Luminance input signal (peak-to-peak value) V10-27(p-p) typ. 0,45 V 
Chrominance input signal (peak-to-peak value) V3-27(p-p) 55 to 1100 mV — 
Data input signals (peak-to-peak value) V13.15,17-27(p-p) typ. he = 
RGB output signals at nominal contrast 
and saturation (peak-to-peak value) V12.14,16-27(p-p) typ. 5,25 V 
Contrast control range typ. 20 dB 
Saturation control range min. 50 dB 
Input voltage for data insertion V9.27 min. 09 V 
Blanking input voltage V8.97 typ. 15 V 


Burst gating and black-level gating input voltage 


V8.97 typ. 7V 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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DEVELOPMENT SAMPLE DATA 


PAL decoder TDA3S561A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp=V14.97 max. 13,2 V 
Total power dissipation; see also Fig. 2 Prot max. 1,7 W 
Storage temperature range T stg —25 to+ 150 °C 
Operating ambient temperature range Tamb —25 to +65 °C 


THERMAL RESISTANCE 
From junction to ambient Rth j-a = 50 K/W 


CHARACTERISTICS 
Vp = V4-27 = 12 V; Tamb = 25 OC; unless otherwise specified 


t 12 V 
Supply voltage Vp =V4.97 ¥P 810132 V 
typ. 85 mA 
Supply current 115 di 
Reese typ. 1,0 W 
Total power dissipation Prot oi 14 .W 
Luminance input (pin 10) 
Input voltage (peak-to-peak value) ; note 1 V10-27(p-p) typ. 0,45 V 
Input level before clipping V10-27 - 2V 
: : A 
Input current; input level 2 V, clamp not active 10 oe ve of 
Contrast control range (see Fig. 3) —17 to+3 dB 
Control voltage for 40 dB attenuation V7-27 typ. 1,2 V 
Input current contrast control at V7.97 =3 V l7 = 10 ywA 
Chrominance amplifier 
typ. 550 mV 
Input voltage (peak-to-peak value) : note 2 V3.27(p-p) ee oa a — 
| typ. 9 ko = 
Input impedance I2Z3.27| ae Kia 1o-KO — 
4 pF 
Input capacitance C397 pe 6 OF 
A.C.C. control range a 30 dB 
Change of the burst signal at the output 
over the whole control range < 1,5 dB 


Gain at nominal contrast/saturation 
pin 3 to pin 28; note 3 = 32 dB 


Output signal (peak-to-peak value) 
at nominal contrast/saturation; 
burst signal: 0,5 V peak to peak V28-27(p-p) typ. 1/7 V 


Maximum output voltage (peak-to-peak value) | 
Rp =2kQ V28-27(p-p) typ. 40 V 
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TDA3561A 


CHARACTERISTICS (continued) 
Chrominance amplifier (continued) 
Distortion of chrominance amplifier 

at V28-27(p-p) =2V upto V3-27(p-p) =1V 
Frequency response between O and 5 MHz 
Saturation control range (see Fig. 4) 
[Input current saturation control at Vg6.97 =3 V 


Tracking between luminance and chrominance 
with contrast control over a range of 10 dB 


Cross-coupling between luminance 
and chrominance amplifier; note 10 


Signal-to-noise ratio 
at nominal input signal; note 11 


Phase shift between burst and chrominance 
at nominal contrast/saturation 


Output impedance of chrominance amplifier 


Maximum output current 


Reference part 

Phase locked loop: 

— catching range; note 4 
-— phase shift; note 5 


Oscillator: 


— temperature coefficient of oscillator frequency; note 4 


S/N 


Ay 
IZ98.27| 
log 


— frequency deviation for Vp changing from 10 to 13,2 V; note 4 


— input resistance (pin 26) 
— input capacitance (pin 26) 
— output resistance (pin 25) 


— output voltage (peak-to-peak value; pin 25) 


A.C.C. generation: 

— reference voltage (pin 4) 

— control voltage at nominal input signal (pin 2) 

— control voltage without chrominance input (pin 2) 

— colour-off voltage (pin 2) 

— colour-on voltage (pin 2) 

— identification-on voltage (pin 2) 

— change in burst amplitude with supply voltage (+ 10%) 


— change in burst amplitude with temperature 


— voltage at pin 5 at nominal input signal 
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R26-27 
C26-27 
R25-27 
V25-27(p-p) 


V4-27 
V9.27 
V2.27 
V2.27 
V9.27 
V2.27 


V5-27 


typ. 1,5 
es 5 
—2 
= 50 
< 15 
= 2 
< —46 
2 56 
ea + 50 
typ. 25 
< 15 
500 
typ. 700 
< 5O 
typ. —1,5 
typ. 40 
typ. 340 
260 to 420 
< 10 
typ. 150 
100 to 200 
typ. 700 
typ. 49 
typ. 5,1 
typ. 2,65 
typ. 3,15 
typ. 3,4 
typ. 1,9 
proportional 
typ. 0,1 
< 0,25 
typ. 5 


DEVELOPMENT SAMPLE DATA 


PAL decoder 


Demodulator part 


Input burst signal amplitude (peak-to-peak value) 
between pins 21 and 22; note 6 


Input impedance between pins 21 and 22 


Ratio of demodulated signals for equal input 
signals at pins 21 and 22 
(B—Y)/(R—Y) 


(G—Y)/(R—Y); no (B—Y) signal 


(G—Y)/(B—Y); no (R—Y) signal 


Frequency response between O and 1 MHz 
Cross talk between colour demodulated signals 


Phase difference between (R—Y) signal 
and (R—Y) reference signal 


Phase difference between (R—Y) 
and (B—Y) reference signals 


R.G.B. matrix and amplifiers 


Output voltage (peak-to-peak value) 
at nominal luminance/contrast 
(black to white); note 3 


Output voltage (peak-to-peak value) of the RED 
channel at nominal contrast/saturation and 
no luminance signal at the input, (R—Y) signal 


Maximum peak white level; note 7 


Maximum output current 


Black level at the output for a 
brightness control voltage of 2 V 


Difference in black level between the three 
channels at an output level of 3 V; note 8 


Black level shift with vision contents 
Brightness control voltage range 


Input current brightness control 


Variation of black level with temperature 


Variation of black level with contrast control 


Relative spread between the R, G and B output signals 


Relative black-level variation between the three channels 
during variation of contrast and supply voltage 


V21-22(p-p) 
291-22! 


V16.27 
Wig 9297 
V44-27 
V4227 
V14.27 
V 16-27 


V12,14,16-27(p-p) 


V12-27(p-p) 
11214,16 
V12.14,16-27 
AV 

see Fig. 5 

I11 

AV 

AV 


typ. 
typ. 


typ. 


typ. 


typ. 


\/ 


typ. 


TDA3S61A 


100 
2 


1,78 + 10% 


—0,51 + 10% 


—0,19 + 25% 


—3 
40 


5O 


90° 
85 to 95° 


5,4 
4,5 to 6,3 


5,25 
3,/ to 6,7 


9,3 
9,0 to 9,6 
15 
2,6 


200 


mV 
kQ2 


dB 
dB 


<< 


— = <s 
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TDA3561A 


CHARACTERISTICS (continued) 
RGB matrix and amplifier (continued) — 


Differential black-level drift over a 
temperature range of 40 °C 


Blanking level at the RGB outputs 
Difference in blanking level 
of the three channels 


Differential blanking level drift 
over a temperature range of 40 °C 


Tracking of output black level 
with supply voltage 


Signal-to-noise ratio of output signals; 
note 11 


Residual 4,4 MHz signal at RGB outputs 
(peak-to-peak value) 


Residual 8,8 MHz signal and higher harmonics 
at the RGB outputs (peak-to-peak value) 


Output impedance of RGB outputs 


Frequency response of total luminance and 
RGB amplifier circuits for f = 0 to 5 MHz 


Signal insertion (pins 13,15 and 17) 


Input signals (peak-to-peak value) for 
an RGB output voltage of 5 V peak-to-peak 


Difference between the black levels of the 
RGB signals and the inserted signals 
at the output; note 9 


Output rise time 


Differential delay time for the three channels 


Input current 


Data blanking (pin 9) 

Input voltage for no data insertion 
Input voltage for data insertion 
Maximum input voltage 

Delay of data blanking 

Input current 


Input impedance 


Suppression of the internal RGB signals 
when V9.97 > 0,9 V 
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AVb|_ VP 
rte xX --— 
Vb} Ap 


S/N 


IZ12 1416-27! 


V13,15,17-27(p-p) 


tq 
113.15,17 


V9.27 
VQ-27 
V9-27 
tg 

lg 
I29.27| 


typ. 0 
< 20 
typ. 2,1. 

1,9 to 2,3 
typ. 0 
typ. 0 
typ. 1,1 
= 62 
typ. 40 
<i 150 
typ. 75 
< 150 
typ. 50 
<< —3 
typ. 1 
0,85 to 1,1 
— 260 
typ. 40 
< 80 
typ. 0 
6 40 
< 10 
=< 0,4 
> 0,9 
< 3 
< 20 
— 35 
typ. 10 
> 46 


mV 


mV 


mV 


DEVELOPMENT SAMPLE DATA 


PAL decoder TDASS61A 


Sandcastle input (pin 8) 
Level at which the RGB blanking 


typ. 1,5 V 

is activated V9.97 ue lto2 V 
Level at which burst gating and typ. 7,0 V 

clamping pulse are separated V8.97 65to75 V 
Delay between black level clamping and 

burst gating pulse tg typ. 0,4 us 
[Input current for: 

Vg.97 =Otol1V —lg a 1 mA 

Vg.97=1to85V Ig typ. 20 yA 

Vg.97=8,5to12V lg < 2 mA 


Notes to the characteristics 


1. Signal with the negative-going sync; amplitude includes sync pulse amplitude. 

2. Indicated is a signal for a colour bar with 75% saturation, so chrominance to burst ratio is 2,2 : 1. 

3, Nominal contrast is specified as the maximum contrast —3 dB and nominal saturation as the maximum 
saturation —6 dB. 

4. All frequency variations are referred to the 4,4 MHz carrier frequency. 

5. For + 400 Hz deviation of the oscillator frequency. 

6. These signal amplitudes are determined by the a.c.c. circuit of the reference part. 

7. When this level is exceeded, the amplitude of the output signal is reduced via a discharge of the 
capacitor at pin 7 (contrast control). The start of the peak white limiting action has a delay of one 
line period. 

8, The variation of the black level depends directly on the gain of each channel during brightness 
control in the three channels. As a consequence, the black levels at the outputs (for output levels 
above or below 3 V) can have a difference which exceeds 200 mV. Because the amplitude and the 
black level change with brightness control have a direct relationship, no discolouring can occur, 
caused by adjustment of contrast and brightness. 

9. This difference occurs when the source impedance of the data signal inputs is 150 Q and the black 
level clamp pulse duration is 4 us (sandcastle pulse). A lower difference is obtained when the impe- 
dance is lower. 

10. Cross-coupling is measured under the following condition. Input signals nominal, contrast and 
saturation such that nominal output signals are obtained. The signals at the output at which no 
signal should be available must be compared with the nominal output signal at that output. 

11. The signal-to-noise ratio is specified as peak-to-peak signal with respect to r.m.s. noise. 
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Fig. 5 Brightness control voltage range. 
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Fig. 3 Contrast control voltage range. 
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DEVELOPMENT SAMPLE DATA 


PAL decoder 


APPLICATION INFORMATION 


sabdcastle Volt 


puise biankig 
39022 
10 nF 
1O0HnF 
x Tk) 
8.8MH- 
32.9 uF 
Ci . ted green, blae 
22 pF i 
10 nt 
28 25 26 27 24 23 2? 21 12 14 1G 8 


TDA3SEIA 


412V HR Wee fie ae 
100 bg 100 10 330 330 100 100 100 | 
ae ue nF er ae Mae wh a 75 le 75 

2 a a 


R3 | | 


18kLQ2 175 m Flys 75 
ie £2 | ie ve 


10nF 7 
{ | 
R4 video data mserhian 
47k switch ted yreen bie 
composite video furminanee delay RO 
2,7 V (pp) The 2701s b60 3 


a eae Scene 


TDASS61A 


tev 


WPOKL2 


V7 hse 1OKY 
ean ee es brights 


Dogm 
sage CUTTANE 

Paiting 
t1?2V 


GBKE& 


[oe LOK 


contrast 


aL 2:2? 1p yv 
eT He GBS 
Saat a aca 


ATS 1OKS? 
{oF Saturauon 


tie Vv 


| 


eon kitted 


Lg es normal 
service 44 killed 
switch 


RG 
82022 470% 
4,4MHe delay ; 
trap equalization 
Fig. 6 Application circuit. 
Adjustments (see Fig. 6) 
C1 8,8 MHz oscillator 
1 phase delay line 
L2 nominal value 
L3 4,4 MHz chrominance input filter 
L4 4,4 MHz trap in luminance signal line 
L5 delay equalization 
P1 amplitude of direct chroma singal 
R1 , 
field blanking a. x field blanking amplitude 2,0 V to 6,5 V. 
R2 | R1+R2 


For a video input. voltage of 1 V peak-to-peak: R3 can be omitted; R4 = 1 k§ 


circuited; R6 = 1 kQ, 


72 BH1491 


10,7 WH 
10,7 pH 
10,7 wH = L1 
5,6 WH 
66,1 WH 


iH 


{| 


i 


2; R5 must be short- 
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TDA3S61A 


APPLICATION INFORMATION 


The function is described against the corresponding pin number. 


1. + 12 V power supply 


The circuit gives good operation in a supply voltage range between 8 and 13,2 V provided that the 
supply voltage for the controls is equal to the supply voltage for the TDA3561A. All signal and control 
levels have a linear dependency on the supply voltage. The current taken by the device at 12 V is 
typically 85 mA. It is linearly dependent on the supply voltage. 


2. Control voltage for identification 


This pin requires a detection capacitor of about 330 nF for correct operation. The voltages available 
under various signal conditions are given in the specification. 


3. Chrominance input 


The chroma signal must be a.c.-coupled to the input. Its amplitude must be between 55 mV and 
1100 mV peak-to-peak (25 mV to 500 mV peak-to-peak burst signal). All figures for the chroma 
signals are based on a colour bar signal with 75% saturation, that is the burst-to-chroma ratio of the 
input signal is 1: 2,25. 


4. Reference voltage A.C.C. detector 
This pin must be decoupled by a capacitor of about 330 nF. The voltage at this pin is 4,9 V. 


5. Control voltage A.C.C. 


The A.C.C. is obtained by synchronous detection of the burst signal followed by a peak detector. A 
good noise immunity is obtained in this way and an increase of the colour for weak input signals is 
prevented. The recommended capacitor value at this pin is 2,2 uF. 


6. Saturation control 


The saturation control range is in excess of 50 dB. The control voltage range is 2 to 4 V. Saturation 
control is a linear function of the control voltage. 


When the colour killer is active, the saturation control voltage is reduced to a low level if the 
resistance of the external saturation control network is sufficiently high. Then the chroma amplifier 
supplies no signal to the demodulator. Colour switch-on can be delayed by proper choice of the time 
constant for the saturation control setting circuit. 


When the saturation control pin is connected to the power supply the colour killer circuit is overruled 
so that the colour signal is visible on the screen. In this way it is possible to adjust the oscillator 
frequency without using a frequency counter (see also pins 25 and 26). 


7. Contrast control 


The contrast control range is 20 dB for a control voltage change from + 2 to + 4 V. Contrast control 
is a linear function of the control voltage. The output signal is suppressed when the control voltage is 
1 V or less. If one or more output signals surpasses the level of 9 V the peak white limiter circuit 
becomes active and reduces the output signals via the contrast control by discharging C2 via an 
internal current sink. 
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DEVELOPMENT SAMPLE DATA 


PAL decoder TDA3561A 


8. Sandcastle and field blanking input 


The output signals are blanked if the amplitude of the input pulse is between 2 and 6,5 V. The burst 
gate and clamping circuits are activated if the input pulse exceeds a level of 7,5 V. 

The higher part of the sandcastle pulse should start just after the sync pulse to prevent clamping of 
video signal on the sync pulse. The width should be about 4 us for proper A.C.C. operation. 


9. Video-data switching 


The insertion circuit is activated by means of this input by an input pulse between 1 V and 2 V. In 
that condition, the internal RGB signals are switched off and the inserted signals are supplied to the 
output amplifiers. If only normal operation is wanted this pin should be connected to the negative 
supply. The switching times are very short (< 20 ns) to avoid coloured edges of the inserted signals on 
the screen. 


10. Luminance signal input 


The input signal should have a peak-to-peak amplitude of 0,45 V (peak white to sync) to obtain a 
black-white output signal of 5 V at nominal contrast. It must be a.c.-coupled to the input by a 
capacitor of about 22 nF. The signal is clamped at the input to an internal reference voltage. 

A 1 kQ2 luminance delay line can be applied because the luminance input impedance is made very high. 
Consequently the charging and discharging currents of the coupling capacitor are very small and do not 
influence the signal level at the input noticeably. Additionally the coupling capacitor value may be 
small. 


11. Brightness control 


The black level of the RGB outputs can be set by the voltage on this pin (see Fig. 5). The black 
level can be set higher than 4 V however the available output signal amplitude is reduced (see pin 7). 
Brightness control also operates on the black level of the inserted signals. 


12, 14, 16. RGB outputs 


The output circuits for red, green and blue are identical. Output signals are 5,25 V (R, G and B) at 
nominal input signals and control settings. The black levels of the three outputs have the same value. 
The blanking level at the outputs is 2,1 V. The peak white level is limited to 9,3 V.When this level 
exceeded the output signal amplitude is reduced via the contrast control (see pin 7). 


13, 15, 17. Inputs for external RGB signals aE, 
The external signals must be a.c.-coupled to the inputs via a coupling capacitor of about 100 nF. — 
Source impedance should not exceed 150 {2. The input signal required for a 5 V peak-to-peak output 
signal is 1 V peak -to-peak. At the RGB outputs the black level of the inserted signal is identical to 
that of normal RGB signals. When these inputs are not used the coupling capacitors have to be 
connected to the negative supply. 
18, 19, 20. Black level clamp capacitors 
The black level clamp capacitors for the three channels are connected to these pins. The value of each 
capacitor should be about 100 nF. 
21,22. Inputs (B-Y) and (R-Y) demodulators 4 
The input signal is automatically fixed to the required level by means of the burst phase detector and 
A.C.C. generator which are connected to pin 21 and pin 22. As the burst (applied differentially to 
those pins) is kept constant by the A.C.C., the colour difference signals automatically have the correct 
value. 
, a a aaa aa 
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TDASS61A 


APPLICATION INFORMATION (continued) 


23, 24. Burst phase detector outputs 


At these pins the output of the burst phase detector is filtered and controls the reference oscillator. An 
adequate catching range is obtained with the time constants given in the application circuit (see Fig. 6). 


25, 26. Reference oscillator 


The frequency of the oscillator is adjusted by the variable capacitor C1. For frequency adjustment 
interconnect pin 21 and pin 22. The frequency can be measured by connecting a suitable frequency 
counter to pin 25. 


28. Output of the chroma amplifier 


Both burst and chroma signals are available at the output. The burst-to-chroma ratio at the output is 
identical to that at the input for nominal control settings. The burst signal is not affected by the 
controls. The amplitude of the input signal to the demodulator is kept constant by the A.C.C. 
Therefore the output signal at pin 28 will depend on the signal loss in the delay line. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA356 OA 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production. 


PAL/NTSC DECODER 


GENERAL DESCRIPTION 


The TDA3562A is a monolithic integrated decoder for the PAL and/or NTSC colour television standards. 
It combines all functions required for the identification and demodulation of PAL/NTSC signals. 
Furthermore it contains a luminance amplifier, an RGB-matrix and amplifier. These amplifiers supply 
output signals up to 4 V peak-to-peak (picture information) enabling direct drive of the discrete output 
stages. The circuit also contains separate inputs for data insertion, analogue as well as digital, which 

can be used for text display systems (e.g. Teletext/broadcast Antiope), channel number display, etc. 


Features 


@ A black-current stabilizer which controls the black-currents of the three electron-guns to a level low 
enough to omit the black-level adjustment 

@ Contrast control of inserted RGB signals 

@ No black-level disturbance when non-synchronized external RGB signals are available on the inputs 

e@ NTSC capability with hue control 


QUICK REFERENCE DATA 


Supply voltage (pin 1) Vp =V1.97 typ. 12 V 
Supply current (pin 1) Ip= I typ. 80 mA 
Luminance amplifier (pin 8) 

Input voltage (peak-to-peak value) V8-27(p-p) typ. 450 mV 
Contrast control range typ. 20 dB 


Chrominance amplifier (pin 4) 
Input voltage range (peak-to-peak value) V4-27(p-p) 40 to 1100 mV 


Saturation control range min. 50 dB 


RGB matrix and amplifiers 


Output voltage at nominal luminance and contrast 
(peak-to-peak value) V13,15,17-27(p-p) tYP. 4V 


Data insertion 
Input signals (peak-to-peak value) V12.14,16-27(p-p) tYP. 1 Vv 


Data blanking (pin 9) 
Input voltage for data insertion V9-27 min. 0,9 V 


Sandcastle input (pin 7) 


Blanking input voltage V7.27 typ. 15 V 
Burst gating and clamping input voltage V7.27 typ. 7 V 


PACKAGE OUTLINE 
28-lead DIL; plastic, with internal heat spreader (SOT-117). 
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TDA3562A 


PAL/NTSC decoder 


FUNCTIONAL DESCRIPTION 
Luminance amplifier 


The luminance amplifier is voltage driven and requires an input signal of 450 mV peak-to-peak (positive 
video). The luminance delay line must be connected between the i.f. amplifier and the decoder. The input 
signal is a.c. coupled to the input (pin 8). After amplification, the black level at the output of the 
preamplifier is clamped to a fixed d.c. level by the black level clamping circuit. 


During three line periods after vertical blanking, the luminance signal is blanked out and the black level 
reference voltage is inserted by a switching circuit. This black level reference voltage is controlled via 
pin 11 (brightness). At the same time the RGB signals are clamped. Noise and residual signals have no 
influence during clamping thus simple internal clamping circuitry is used. 


Chrominance amplifiers 


The chrominance amplifier has an asymmetrical input. The input signal must be a.c. coupled (pin 4) and 
have a minimum amplitude of 40 mV peak-to-peak. The gain control stage has a control range in 

excess of 30 dB, the maximum input signal must not exceed 1,1 V peak-to-peak, otherwise clipping of 
the input signal will occur. From the gain control stage the chrominance signal is fed to the saturation 
control stage. Saturation is linear controlled via pin 5. The control voltage range is 2 to 4 V, the input 
impedance is high and the saturation control range is in excess of 50 dB. The burst signal is not affected 
by saturation control. The signal is then fed to a gated amplifier which has a 12 dB higher gain during 
the chrominance signal. As a result the signal at the output (pin 28) has a burst to chrominance ratio 
which ts 6 dB lower than that of the input signal when the saturation control is set at --6 dB. The 
chrominance output signal is fed to the delay line and, after matrixing, is applied to the demodulator 
input pins (pins 22 and 23). These signals are fed to the burst phase detector. 


Oscillator and identification circuit 


The burst phase detector is gated with the narrow part of the sandcastle pulse (pin 7). In the detector 
the (R-Y) and (B-Y) signals are added to provide the composite burst signal again. This composite signal 
is compared with the oscillator signal divided-by-2 (R-Y) reference signal. The control voltage is 
available at pins 24 and 25, and is also applied to the 8,8 MHz oscillator. The 4,4 MHz signal is obtained 
via the divide-by-2 circuit, which generates both the (B-Y) and (R-Y) reference signals and provides a 
90° phase shift between them. 


The flip-flop is driven by pulses obtained from the sandcastle detector. For the identification of the 
phase at PAL mode, the (R-Y) reference signal coming from the PAL switch, is compared to the 
vertical signal (R-Y) of the PAL delay line. This is carried out in the H/2 detector, which is gated during 
burst. When the phase is incorrect, the flip-flop gets a reset from the identification circuit. When the 
ohase is correct, the output voltage of the H/2 detector is directly related to the burst amplitude so 
that this voltage can be used for the a.c.c. To avoid ‘blooming-up’ of the picture under weak input 
signal conditions the a.c.c. voltage is generated by peak detection of the H/2 detector output signal. 


DEVELOPMENT SAMPLE DATA 


The killer and identification circuits get their information from a gated output signal of the H/2 
detector. Killing is obtained via the saturation control stage and the demodulators to obtain good 
suppression. The time constant of the saturation control (pin 5) provides a delayed switch-on after 
killing. 

Adjustment of the oscillator is achieved by variation of the burst phase detector load resistance 
between pins 24 and 25 (see Fig. 7). With this application the trimmer capacitor in series with the 
8,8 MHz crystal (pin 26) can be replaced by a fixed value capacitor to compensate for unbalance of 
the phase detector. 
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FUNCTIONAL DESCRIPTION (continued) 
Demodulator 


The (R-Y) and (B-Y) demodulators are driven by the colour difference signals from the delay-line 
matrix circuit and the reference signals from the 8,8 MHz divider circuit. The (R-Y) reference signal 
is fed via the PAL-switch. The output signals are fed to the R and B matrix circuits and to the (G-Y) 
matrix to provide the (G-Y) signal which is applied to the G-matrix. The demodulation circuits are 
killed and blanked by by-passing the input signals. 


NTSC mode 


The NTSC mode is switched on when the voltage at the burst phase detector outputs (pins 24 and 25) 
is adjusted below 9 V. To ensure reliable application the phase detector load resistors are external. 
When the TDA3562A is used only for PAL these two 33 kQ2 resistors must be connected to + 12 V 
(see Fig. 7). For PAL/NTSC application the value of each resistor must be reduced to 10 k{2 and 
connected to the slider of a potentiometer (see Fig. 8). The switching transistor brings the voltage at 
pins 24 and 25 below 9 V which switches the circuit to the NTSC mode. The position of the PAL. flip- 
flop ensures that the correct phase of the (R-Y) reference signal is supplied to the (R-Y) demodulator. 
The drive to the H/2 detector is now provided by the (B-Y) reference signal. In the PAL mode it is 
driven by the (R-Y) reference signal. 


Hue control is realized by changing the phase of the reference drive to the burst phase detector. This is 
achieved by varying the voltage at pins 24 and 25 between 7,5 and 8,5 V, nominal position 8,0 V. The 
hue control characteristic is shown in Fig. 5. 


RGB matrix and amplifiers 


‘The three matrix and amplifier circuits are identical and only one circuit will be described. 


The luminance and the colour difference signals are added in the matrix circuit to obtain the colour 
signal, which is then fed to the contrast control stage. The contrast control voltage is supplied to pin 6 
(high-input impedance). The control range is +5 dB to —15 dB nominal. The relationship between the 
control voltage and the gain is linear (see Fig. 2). 


During the 3-line period after blanking a pulse is inserted at the output of the contrast control stage. 
The amplitude of this pulse is varied by a control voltage at pin 11. This applies a variable offset to the 
normal black level, thus providing brightness control. The brightness control range is 1 V to3 V. 


While this offset level is present, the ‘black-current’ input impedance (pin 18) is high and the internal 
clamp circuit is activated. The clamp circuit then compares the reference voltage at pin 19 with the 
voltage developed across the external resistor network RA and Rp (pin 18) which is provided by 

picture tube beam current. The output of the comparator is stored in capacitors connected from pins 
10, 20 and 21 to ground which controls the black level at the output. The reference voltage is composed 
by the resistor divider network and the leakage current of the picture tube into this bleeder. During 
vertical blanking, this voltage is stored in the capacitor connected to pin 19, which ensures that the 
leakage current of the CRT does not influence the black current measurement. | 


The RGB output signals can never exceed a level of 10 V. When the signal tends to exceed this level 
the output signal is clipped. The black level at the outputs (pins 13, 15 and 17) will be about 3 V. 
This level depends on the spread of the guns of the picture tube. If a beam current stabilizer is not 
used it is possible to stabilize the black levels at the outputs, which in this application must be 
connected to the black current measuring input (pin 18) via a resistor network. 
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DEVELOPMENT SAMPLE DATA 


PAL/NTSC decoder TDA3562A 


Data insertion 


Each colour amplifier has a separate input for data insertion. A 1 V peak-to-peak input signal provides 
a 4 V peak-to-peak output signal. To avoid the ‘black-level’ of the inserted signal differing from the 
black level of the normal video signal, the data is clamped to the black level of the luminance signal. 
Therefore a.c. coupling is required for the data inputs. To avoid a disturbance of the blanking level due 
to the clamping circuit, the source impedance of the driver circuit must not exceed 150 Q2. 


The data insertion circuit is activated by the data blanking input (pin 9). When the voltage at this pin 
exceeds a level of 0,9 V, the RGB matrix circuits are switched off and the data amplifiers are switched 
on. To avoid coloured edges, the data blanking switching time is short. 


The amplitude of the data output signals is controlled by the contrast control at pin 6. The black level 


is equal to the video black level and can be varied between 2 and 4 V (nominal condition) by the bright- 


ness control voltage at pin 11. 


Non-synchronized data signals do not disturb the black level of the internal signals. 


Blanking of RGB and data signals 


Both the RGB and data signals can be blanked via the sandcastle input (pin 7). A slicing level of 1,5 V 
is used for this blanking function, so that the wide part of the sandcastle pulse is separated from the 
remainder of the pulse. During blanking a level of +1 V is available at the output. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 1) Vp=V41.27. 9 max. 13,2) 

Total power dissipation Prot max. 1,7 W 

Storage temperature range T stg =25 to 150. 2C 
Operating ambient temperature range Tamb -25 to +70 °C 


THERMAL RESISTANCE 


From junction to ambient (in free air) Rth j-a = 40 K/W 
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CHARACTERISTICS 
Vp =V 4.97 = 12 V; Tamb = 25 V; unless otherwise specified | 


Supply (pin 1) 


Supply voltage Vp = V4.97 10,8 
Supply current Ip=1y = 
Total power dissipation Prot i ti‘ 


Luminance amplifier (pin 8) 


Input voltage (note 1) 


(peak-to-peak vaiue) V8-27(p-p) a 
Input level before clipping V9.97 . os 
Input current Ig — 
Contrast control range (see Fig. 2) —15 
Input current contrast control | l7 | = 


Chrominance amplifier (pin 4) 


Input voltage (note 2) 


(peak-to-peak value) V4-27(p-p) 40 
Input impedance IZ4.97| — 
Input capacitance C4.27 = 
A.C.C. control range 30 


Change of the burst signal at the output 
over the whole control range — 


Gain at nominal contrast/saturation 

pin 4 to pin 28 (note 3) 34 
Chrominance to burst ratio at nominal 

saturation (notes 2 and 3) at pin 28 — 
Maximum output voltage 

(peak-to-peak value); Rp = 2 kQ V28-27(p-p) 4 
Distortion of chrominance amplifier 

at V98.97(p-p) = 2 V (output) 


up to V4.27(p-p) = 1 V (input) id — 
Frequency response between 0 and 5 MHz A98.4 _ 
Saturation control range (see Fig. 3) 50 
Input current saturation control (pin 5) I5. _ 


Cross-coupling between luminance 
and chrominance amplifier (note 4) — 


Signal-to-noise ratio 
at nominal input signal (note 5) S/N 56 


Phase shift between burst and chrominance 
at nominal contrast/saturation Ay _ 


Output impedance of chrominance amplifier| |Z9g.97! = 


Output current log _ 
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DEVELOPMENT SAMPLE DATA 


PAL/NTSC decoder 


parameter 


Reference part 


Phase-locked-loop 
catching range (note 6) 


phase shift for + 400 Hz deviation 
of fosc (note 6) 


Oscillator 
temperature coefficient 
of oscillator frequency (note 6) 


frequency variation when supply voltage 
increases from 10 V to 13,2 V (note 6) 


input resistance (pin 26) 
input capacitance (pin 26) 


A.C.C. generation (pin 2) 
control voltage at nominal input signal 


control voltage without chrominance input 
colour-off voltage 

colour-on voltage 

identification-on voltage 


change in burst amplitude with 
temperature 


voltage at pin 3 at nominal input signal 


Demodulator part 


Input burst signal amplitude 
(peak-to-peak value) 
between pins 23 and 27 (note 7) 


Input impedance 
between pins 22 or 23 and 27 


Ratio of demodulated signals (note 8) 
(B-Y)/(R-Y) 


(G-Y)/(R-Y); no (B-Y) signal 


(G-Y)/(B-Y); no (R-Y) signal 


Frequency response between 0 and 1 MHz 
Cross-talk between colour difference signals 


Phase difference between (R-Y) signal 
and (R-Y) reference signal 


Phase difference between (R-Y) 
and (B-Y) reference signals 


V 23-27 (p-p) 


I299.27/23-27 


80 


1,78 + 10% 


--0,51410% 


-0,19425% 


TDA3562A 


kQ2 


dB 
dB 


deg 


deg 
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CHARACTERISTICS (continued) 


RGB matrix and amplifiers 


Output voltage (peak-to-peak value) 
at nominal luminance/contrast 
(black-to-white) (note 3) V13.15,17-27(p-p)| 3,5 4 4,5 V 


Output voltage at pin 13 (peak-to-peak 
value) at nominal contrast/saturation 


and no luminance signal to (R-Y) V 13-27(p-p) — 4,2 — V 
Maximum peak-white level V13,15,17(m) 9,7 10 10,3 V 
Available output current (pins 13,15,17) 113.15,17 10 — - mA 


Difference between black level and 
measuring level at the output 
for a brightness control voltage 
at pin 11 of 2 V (note 9) AV 1315,17-27 _ 0 ~ V 


Difference in black level between 
the three channels without black 


current stabilization (note 10) — — 100 mV 
Control range of black-current stabilization 

at Vb, =3.V;V41.27=2V = = te V 
Black level shift with vision contents _ - 40 mV 
Brightness control voltage range | see Fig. 4 
Brightness control input current 14 — — 5 LA 
Variation of black level with temperature AV/AT — 0 -- mvV/ 
Variation of black level with contrast ”* AV - -- 100 mV 


Relative spread between the R, G 
and B output signals — 10 % 


Relative black-level variation between the 
three channels during variation of 
contrast, brightness and supply voltage 


(+ 10%) — 0 20 mV 
Differential black-level drift 

over a temperature range of 40 °C * _ 0 20 mV 
Blanking level at the RGB outputs — 0,95 1,1 V 
Difference in blanking level 

of the three channels — 0 ~~ mV 
Differential drift of the blanking levels 

over a temperature range of 40 °C — 0 — mV 
Tracking of output black level AV py Vp 

with supply voltage Vee x AVp — 1 _ 


Tracking of contrast control between the 
three channels over a control range 
at 10 dB — — 0,5 dB 


* With respect to the measuring pulses. 
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PAL/NTSC decoder TDA3562A 


Output signal during the clamp pulse (3L) 


after switch-on 7,5 -— — V 
Signal-to-noise ratio of output signals 7 

(note 5) S/N 62 -- dB 
Residual 4,4 MHz signal at RGB outputs | 

(peak-to-peak value) = ~- 50 mV 


Residual 8,8 MHz signal and higher 

harmonics at the RGB outputs 

(peak-to-peak value) — -- 150 mV 
Output impedance of RGB outputs I213,15,17-271 _ 50 _ G2 


Frequency response of total luminance 
and RGB amplifier circuits 


for f = 0 to 5 MHz _ —1 —3 dB 
Current source of output stage 2 3 -- mA 
Difference of black level at the three 

outputs at nominal brightness * — — 10 mV 
Tracking of brightness control = — 2 % 


Data insertion (pins 12, 14 and 16) 


Input signals (peak-to-peak value) for an 
RGB output voltage of 4 V | 
(peak-to-peak) at nominal contrast V12,14,16-27(p-p) | 9,9 1 1,1 V 


Difference between the black levels 
of the RGB signals and the inserted 
signals at the output (note 11) AV — ~- 100 mV 


Output rise time ty a = 80 ns 


DEVELOPMENT SAMPLE DATA 


Differential delay time for the 


three channels tg at 0 40 ns 
Input current 11214,16 a -- 10 LA 
Data blanking (pin 9) 
Input voltage for no data insertion V9.27 = = 0,4 V 
Input voltage for data insertion V9.27 0,9 = — V 
Maximum input voltage V9.27(m) = ve 3 V 
Delay of data blanking tq — _ 20 ns 
Input resistance R9.27 7 10 13 kQ 


Suppression of the internal RGB signals 
when V9g.27 > 0,9 V 46 = = dB 


* With respect to the measuring pulses. 
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CHARACTERISTICS (continued) 


parameter symbol min. typ. 


Sandcastle input (pin 7) 
Level at which the RGB blanking is 


activated V7.27 1 1,5 
Level at which the horizontal 
pulses are separated V7.27 3 3,5 
Level at which burst gating and 
clamping pulse are separated V7.27 6,5 7,0 
Delay between black level clamping 
and burst gating pulse tg a 0,6 
Input current 
at V7.97=OtolV —I7 _ ~_ 
at V7.97=1to8,5V I7 — 50 
at V7.97 = 8,5 to 12 V I7 — — 
Black current stabilization (pin 18) 
D.C. bias voltage V 18-27 3,5 <) 
Difference between input voltage for 
‘black’ current and leakage current AV -~ 0,5 
Input current during ‘black’ current lig — -- 
Input current during scan lig = "ee 
Internal limiting at pin 10 V10-27 = 9 
Switching threshold for 
‘black’ current control ON V 4-27 = 8 = V 
Input resistance during scan R427 — 1,5 _ kQ 
D.C. input current during scan . 
at pins 10, 20 and 21 110,20,21 — on 50 nA 
Beier Maximum charge/discharge current during 
sae measuring time at pins 10,19,20 and 21 lo/d -- 10 — mA 
oon NTSC 
Level at which the PAL/NTSC switch is 
activated (pins 24 and 25) V94-25 — 9 — V 
Average output current (note 12) 194425 75 90 105 LA 
Hue control see Fig. 5 | 


510 December 1982 


PAL/NTSC decoder TDA3562A 


Notes to the characteristics 
1. Signal with the negative-going sync; amplitude includes sync amplitude. 
2. Indicated is a signal for a colour bar with 75% saturation; chrominance to burst ratio is 2,2 : 1. 


3. Nominal contrast is specified as the maximum contrast —5 dB and nominal saturation as the 
maximum saturation —6 dB. 


4. Cross coupling is measured under the following condition: input signal nominal, contrast and 
saturation such that nominal output signals are obtained. The signals at the output at which no 
signal should be available must be compared with the nominal output signal at that output. 


5. The signal-to-noise ratio is defined as peak-to-peak signal with respect to r.m.s. noise. 
6. All frequency variations are referred to 4,4 MHz carrier frequency. 
7. These signal amplitudes are determined by the a.c.c. circuit of the reference part. 


8. The demodulators are driven by achrominance signal of equal amplitude for the (R-Y) and the (B-Y) 
components. The phase of the (R-Y) chrominance signal equals the phase of the (R-Y) reference 
signal. This also applies to the (B-Y) signals. 


9. This value depends on the gain setting of the RGB output amplifiers and the drift of the picture 
tube guns. Higher black level values are possible (up to 5 V) but in that application the amplitude 
of the output signal is reduced. 


10. The variation of the black-level during brightness control in the three different channels is directly 
dependent on the gain of each channel. Discolouration during adjustments of contrast and bright- 
ness does not occur because amplitude and the black-level change with brightness control are 
directly related. 


11. This difference occurs when the source impedance of the data signals is 150 {2 and the black level 
clamp pulse width is 4 us (sandcastle pulse). For a lower impedance the difference will be lower. 


12. The voltage at pins 24 and 25 can be changed by connecting the load resistors (10 kQ2 in this 
application) to the slider bar of the hue control potentiometer (see Fig. 8). When the transistor is 
switched on, the voltage at pins 24 and 25 is reduced below 9 V, and the circuit is switched to 
NTSC mode. 


DEVELOPMENT SAMPLE DATA 
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7286822 


Ve-27 (V) 


Fig. 2 Contrast control voltage range. 


7286824 


Vqqeo7 6) 


Fig. 4 Difference between black level and 
measuring level at the RGB outputs (AV) 

as a function of the brightness control input 
voltage (V 44.97). 
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Fig. 3 Saturation control voltage range. 
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— 40 


— 60 


7,5 8,0 8,5 
V24;25-27 (V) 


Fig. 5 Hue control voltage range. 


PAL/NTSC decoder TDA3562A 


fe UL AICI 


vertical blanking (V) | ] 
black level 
reference voltage (V+3H) 
blanking pulse (BL1) | | | | | | 
blanking pulse (BL2) | | | 1 | | | | | | | 
blanking pulse (BL3) | | | | | | 
insertion pulse (3L) 
{control via pin 11) 
black current 
information pulse (M) 
(pin 18) 
clamp pulse (L1) | 
clamp pulse (L2) | | 
| 
clamp pulse (L3) | | | 


| 7286825 


DEVELOPMENT SAMPLE DATA 


retrace must t t end of vertical syne 
be completed from TDA2576A 
= 2142 line periods 


Fig.6 Timing diagram for black-current stabilizing. 


December 1982 513 


al 
= 4 
O 

APPLICATION INFORMATION > 

7) eo) 

5 O1. 

= 2) 

ox NO 

< > 

© 

S 120k2 

NO 


+12V 


10kS2 


contrast 


black brightness 
current 
+12V information 
B2kKQ . 
130kS2] [Ra : 
Rp 7 
BAW62 
“ average 
beam 
current 
: 12pF 68k22 
| 4 iE ; ne port £3] +12V 
pL) qi tl] | De sa (23, in 
10k 
4,7mMF oS eee (77 8,8MHz red green blue ae i 


2,2MmF 
TDA3562A zal 


26 


20 21 


68kL 
[Td +12V 


47kR2 10k 
saturation 


10nF 330nF —— 10uF 470nF 470nF 470nF 


2 
7 7, fuaingns delay 


es | 
30ns Bees 
2,2NF 


10nF 100nF 100nF 100nF 


75Q 752 752 752 


composite video 


46H 
120pF (1Vp-p) . 


7 7 7 7 +12V ‘i 7 
£ unkilled 


27pF O normal 
i ety = ee oe 
fiat 7 (fo 


blanking data inputs 7Z80358 


Fig. 7 Application diagram showing the TDA3562A for a PAL decoder. 
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Fig. 9 PAL/SECAM application circuit diagram using the TDA3590 and TDA3562A. 


Note to pin 5 TDA3590: 


V5.2 <1 V; horizontal identification and black level clamping. 
V5.2 > 11 V; vertical identification and artificial black level. 
V5.2 = 5to 7 V; horizontal identification and artificial black level. 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into requiar production. 


TDA3563 


NTSC DECODER 


GENERAL DESCRIPTION 


The TDA3563 is a monolithic integrated colour decoder for the NTSC standard. It combines all 
functions required for the identification and demodulation of NTSC signals. Furthermore it contains 
a luminance amplifier, an RGB-matrix and amplifier. These amplifiers supply signals up to 5,3 V 
peak-to-peak (picture information) enabling direct drive of the output stages. The circuit also 
contains inputs for data insertion, analogue as well as digital, which can be used for Teletext 
information, channel number display, etc. 


QUICK REFERENCE DATA 


Supply voltage (pin 1) Vp =V1.27 typ. 12 V 
Supply current (pin 1) Ip= 14 typ. 85 mA 
Luminance input signal 

(peak-to-peak value) V10-27(p-p) typ. 0,45 V 
Chrominance input signal 

(peak-to-peak value) V3-27(p-p) 55 to 1100 mV 
Data input signals 

(peak-to-peak value) V13;15;17-27 (p-p) typ. iV 
RGB output signals at nominal contrast and saturation 

(peak-to-peak value) V12:14:16-27(p-p) typ. 5,3 V 
Contrast control range typ. 20 dB 
Saturation control range min. 50 dB 
Input voltage for fast video-data signal switching V9.27 min. 0,9 V 
Blanking input voltage Ve.97 typ. LV 
Burst gating and black-level gating input voltage V8.97 typ. 7 V 


PACKAGE OUTLINE 
28-lead DIL; plastic, with internal heat spreader (SOT-117). 
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DEVELOPMENT SAMPLE DATA 


NTSC decoder 


RATINGS 


TDA3563 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 1) 
Total power dissipation 
Storage temperature range 


Operating ambient temperature range 


THERMAL RESISTANCE 


From junction to ambient (in free air) 


Vp =V4.97. max. 13,2 V 


Prot max. 1,7 W 
ee 25 to +150 OC 
Tamb —25to +65 9C 
Rth j-a = 50 K/W 
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TDA3563 


CHARACTERISTICS 
Vp = V1.27 = 12 Vi Tamb = 28 OC; unless otherwise specified 


max. unit 


parameter symbol min. typ. 

Supply (pin 1) 

Supply voltage Vp =V4.27 10 12 13,2 | V 
Supply current Ip=1y -- 85 115 mA 
Total power dissipation Prot. ro 1 1,4 W 
Luminance amplifier 

Input voltage (note 1) 

(peak-to-peak value) V10-27(p-p) | > 0,45 _ V 
Contrast control range (see Fig. 2) | —17 ~~ +3 dB 
Control voltage for an attenuation 

of 40 dB — 1,2 -- V 
Contrast control input current l7 — — 15 LA 
Chrominance amplifier 
Input voltage (note 2) 

| (peak-to-peak value) V3-27(p-p) | 55 550 1100 | mV 
A.C.C. control range 30 |; — — dB 
Change of the burst signal at the 

output over the whole control range a — 1 dB 
Output voltage (note 3) 

(peak-to-peak value) . 

at a burst signal of 0,3 V peak to peak V 98.27 — 0,15 — V 
Maximum output voltage range 

(peak-to-peak value); Ry = 2 kQ V 99.97 — 4 ~ V 
Frequency response between O and 5 MHz X98-3 — — ~-2 dB 
Saturation control range (see Fig. 3) 50 — — dB 

— Saturation control input current lg = — 20 uA 
=< Output impedance of chrominance 
— amplifier 298.97! - 25 _ 2 
Output current log = — 10 mA 
Reference part 
Phase-locked loop 
Catching range (note 4) Af 500 700 — Hz 
Phase shift (notes 4 and 5) Ay _ — 5 deg 
Oscillator 
Temperature coefficient of oscillator 

frequency (note 4) TCosc ~ —1,5 — Hz/K 
Frequency variation when supply voltage 

increases from 10 V to 13,2 V (note 4) Afose _ 40 — Hz 
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DEVELOPMENT SAMPLE DATA 


NTSC decoder J TDA3563 


parameter 


Reference part (continued) 


Oscillator (continued) 


Input resistance (pin 26) 


Input capacitance (pin 26) 


A.C.C. generation (pin 2) 


Control voltage at nominal input signal 


Control voltage without chrominance 
input 


Colour-off voltage 


Colour-on voltage 


Hue control 


Control range +50 — -- | deg 


Demodulator part 


Input burst signal amplitude 
(peak-to-peak value) V21-27(p-p) a 300 ~~ mV 


Ratio for demodulated signals for equal 
input signal amplitudes 


V4¢. 
(B-Y)/(R-Y) Oe ~ | 1,06210% | — 
V42-27 
V14-27 
(G-Y)/(R-Y); no (B-Y) signal ——_—__. — —0,27+20% | — 
V4.2:27 
V14. 
(G-Y)/(B-Y); no (R-Y) signal aa) _ —0,2+20% | — 
V16-27 — 
Frequency response between 0 and 1 MHz — — —3 dB 
RGB matrix and amplifiers 
: Output voltage (note 3) ae 
| (peak-to-peak value) eames 
at nominal luminance/contrast — 
(black-to-white) V 12:14:16-27 
Maximum peak-white level (note 6) V12:14:16-27 
Maximum output current 112:14:16 


Output black level voltage 
for brightness control of 2 V 


Brightness control voltage range 
Brightness control input current 


Relative spread between R, G and B 
output signals 


Blanking level at RGB outputs 


Tracking of output black level 
with supply voltage 
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TDA3563 


CHARACTERISTICS (continued) 


parameter 

RGB matrix and amplifiers (continued) 
| 
| 


Output impedance of RGB outputs I212:14:16-27| 


Frequency response of total 
luminance and RGB amplifier 
circuits for f = 0 to 5 MHz 


Data insertion 


Input signals (peak-to-peak value) 
for an RGB output voltage of 5 V 
(peak-to-peak) V13;15;17-27(p-p) 


Data blanking (pin 9) 


Input voltage for no data insertion V9.27 a 
Input voltage for data Insertion V9.97 0,9 
Maximum tnyut voltage V9-27(m) — 
! Delay of data blanking tq = 
| Input current lg a 
Sandcastle input (pin 8) 
Level at which RGB blanking is 
activated | V2.97 1 1,5 2 V 
Level at which burst gating and | 
clamping pulse are separated V9.97 6,5 7,0 7,5 V 
Delay between black level clamping 
and burst gating pulse tq _ 0,4 o Us 
Input current 
at Vg.97=OtolV --le — -- 1 mA 
at Vg.97=1to85V lg — 20 — LA 


at Vg.97= 8,5 to 12 V le _ _ 2 mA 


[ eres Fa any ane nae eee Satan's pS ima te: iy “eA ahi pgp conheipenitcysoh ti fle re cn psn atm iin2 a cea nce pun itil pc oT —. 


Notes to the characteristics 
1. Signal with negative-going sync; amplitude includes syne amplitude. 
2. Indicated is a signal for a colour bar with 75% saturation; chrominance to burst ratio is 2,2: 1. 


. At nominal contrast and saturation. Nominal contrast is specified as the maximum contrast —3 dB 
and nominal saturation as the maximum saturation —6 dB. 


Go 


4, All frequency variations are referred to 3,58 MHz carrier frequency. 
5. For + 400 Hz deviation of the oscillator frequency. 


6. If the typical voltage for this white level is exceeded, the output voltage is reduced by discharging 
the capacitor at pin 7 (contrast control); discharge current is 1,5 mA. 
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DEVELOPMENT SAMPLE DATA 


NTSC decoder 


7286854 


TDA3563 


7286853 


Fig. 2 Contrast control voltage range. 
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Fig. 4 Brightness control voltage range. 


Vg-27'V) 


Fig. 3 Saturation control voltage range. 
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TDA3563 


APPLICATION INFORMATION 


The function is described against the corresponding pin number. 


1. +12 V power supply 


The circuit gives good operation in a supply voltage range between 8 and 13,2 V provided that the 
supply voltage for the controls is equal to the supply voltage of the TDA3563. All signal and control 
levels have a linear dependency on the supply voltage. The current consumed by the IC at + 12 V is 
typically 85 mA. It is linearly dependent on the supply voltage. 


2. Control voltage for identification 


The output pulses of the a.c.c. detector are detected with a sample-and-hold circuit to obtain 
information for the colour killer. The output is available at pin 2. 


3. Chrominance input 


The chrominance signal must be a.c.-coupled to the input. Its amplitude must be between 55 and 
1100 mV peak-to-peak (25 to 500 mV peak-to-peak burst signal). All figures for the chrominance 
signals are based on a colour bar signal with 75% saturation, that is if the burst-to-chrominance ratio 
of the input is 1: 2,2. 


4. Control voltage a.c.c. detector 


The shifted burst signal is synchronously demodulated in a separate a.c.c. detector to generate the 
a.c.c. voltage. The output pulses of this detector are peak detected to control the gain of the 
chrominance amplifier, thus preventing blooming-up of the colour during weak signal reception. 


5. Decoupling of the 90° phase shift circuit 


A control circuit is required in the 90° phase shift circuit to make the chrominance voltage independent 
of the hue setting. The control circuit is decoupled by a capacitor at this pin. 


6. Saturation control 


The saturation control range is in excess of 50 dB. The control voltage range is 2 to 4 V. Saturation 
control is a linear function of the control voltage. 


When the colour killer is active, the saturation control voltage is reduced to a low level if the 
resistance of the external control network is sufficiently high. Then the chrominance amplifier 
supplies no signal to the demodulator. Colour switch-on can be delayed by proper choice of the time 
constant for the saturation control setting circuit. 


When the saturation control pin is connected to the power supply the colour killer circuit is overruled 
so that the colour signal is visible on the screen. In this way it is possible to adjust the oscillator frequency 
without using a frequency counter (see also pins 24 and 26). 


7. Contrast control 


The contrast control range is 20 dB for a control voltage change from +2 V to +4 V. Contrast control 
is a linear function of the control voltage. The output signal is suppressed when the control voltage is 

1 V or less. If one or more output signals surpasses the level of 9 V the peak-white limiter circuit 
becomes active and reduces the output signals via the contrast control by discharging a 10 «F capacitor 
via an internal current sink. 


8. Sandcastle and vertical blanking input 


The output signals are blanked if the amplitude of the pulse is between 2 V and 6,5 V. The burst gate 
and clamping circuits are activated if the input pulse exceeds a level of 7,5 V. The higher part of the 
sandcastle pulse should start just after the sync pulse to prevent clamping of the video signal on the 
sync pulse. The duration should be about 4 us for proper a.c.c. operation. 
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DEVELOPMENT SAMPLE DATA 


NTSC decoder TDA3563 


9. Video-data switching 


The insertion circuit is activated by means of this input by an input pulse between 1 and 2 V. In that 
condition, the internal RGB signals are switched off and the inserted signals are supplied to the 
output amplifiers. If only normal operation is wanted this pin should be connected to ground (pin 27). 


The switching times are very short (< 20 ns) to avoid coloured edges of the inserted signals on the screen. 


10. Luminance signal input 


The input signal should have a peak-to-peak amplitude of 0,45 V (peak-white to sync) to obtain a 
black-white output signal of 5,3 V at nominal contrast. It must be a.c.-coupled to the input by a capacitor 
of about 22 nF. The signal is clamped at the input to an internal reference voltage. The 1 k&Q2 luminance 
delay !ine can be applied because the luminance impedance is very high. Consequently the charging 

and discharging currents of the coupling capacitor are very small and do not influence the signal level 

at the input noticeably. Additionally the coupling capacitor value may be small. 


11. Brightness control 


The black level of the RGB outputs can be set by the voltage on this pin (see Fig. 4). The minimum 
black level is identical to the blanking level. The black level can be set higher than 4 V, however, the 
available output signal amplitude is reduced (see also pin 7). Brightness control also operates on the 
black level of the inserted signals. 


12, 14, 16. RGB outputs 


The output circuits for red, green and blue are identical. Output signals are 5,3 V (black-white) for 
nominal input signals and control settings. The black levels of the three outputs have the same value. 
The blanking level at the outputs Is 2,1 V. The peak-white Jevel is limited to 9 V. When this level is 
exceeded the output signal amplitude is reduced via the contrast control (see also pin 7). 


13, 15, 17. Inputs for external RGB signals 


The external signals must be a.c.-coupled to the inputs via a coupling capacitor of about 100 nF. 
Source impedance should not exceed 150 82. The input signal required for a5 V peak-to-peak output 
signal is 1 V peak to peak. At the RGB outputs the black level of the inserted signal is identical to that 
of normal RGB signals. When these inputs are not used the coupling capacitors have to be connected 
to ground (pin 27). 


18, 19, 20. Black level clamp capacitors 


The black level clamp capacitors for the three channels are connected to these pins. The value of each 
capacitor should be about 100 nF. 


21, 22. Demodulator input and reference signal phase adjustment 


The (R-Y) and (B-Y) demodulator inputs are internally connected (pin 21). The phase angle between 
the two reference carriers is 1159. At the nominal hue adjustment the (B-Y) signal is demodulated with 
a difference of 0°. The phase shift of 115° can be changing the voltage at pin 22. The gain at the two 
demodulators is identical. The (G-Y) is composed of —0,27(R-Y) —0,22(B-Y). 


23, 25. Hue control 


The hue control is obtained by changing the phase of the input signal of the burst phase detector with 
respect to the demodulator input signal. This phase shift is obtained by generating a 90° shifted sine- 
wave via a Miller integrator (biased via pin 23) which is mixed with the original burst signal. 
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APPLICATION INFORMATION (continued) 


24, 26. Reference oscillator 


As the burst phase detector has an asymmetrical output the oscillator can be adjusted by changing the 
voltage of the output (pin 24) via a high-ohmic resistor. The capacitor in series with the oscillator 
crystal must then have a fixed value. When pin 6 (saturation control) is connected to the positive supply 
line the burst phase detector is based in its nominal position and the colour killer is overruled. This 
position can therefore be used for the adjustment of the oscillator. 


27. Ground 


28. Output of the chrominance amplifier 


The (R-Y) and (B-Y) demodulator input (pin 21) is a.c.-coupled to this output. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3564 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production. 


NTSC DECODER 


GENERAL DESCRIPTION 


The TDA3564 is a monolithic integrated decoder for the NTSC colour television standards. It combines 
all functions required for the demodulation of NTSC signals. Furthermore it contains a luminance 
amplifier, an RGB-matrix and amplifier. These amplifiers supply output signals up to 5 V peak-to-peak 
(picture information) enabling direct drive of the discrete output stages. 


QUICK REFERENCE DATA 


Supply voltage (pin 1) Vp =V1.23 typ. 12 V 
Supply current (pin 1) Ip= 14 typ. 85 mA 


Luminance input signal (pin 9) 
Input voltage (peak-to-peak value) V9.23(p-p) typ. 450 mV 
Contrast control range typ. —17to+3 dB 


Chrominance amplifier (pin 3) 


Input voltage range 
(peak-to-peak value) V3-23(p-p) 55 to 1100 mV 


Saturation control range min. 50 dB 


RGB matrix and amplifiers 


Output voltage at nominal luminance 
input signal and nominal contrast 
(peak-to-peak value) V13, 14, 15-23(p-p) _ tYP. 9 V 


Sandcastle input (pin 8) 
Blanking input voltage V8.23 typ. 1,5 


< 


Burst gating and clamping input voltage V8.93 typ. 7 V 


PACKAGE OUTLINE 
24-lead DIL; plastic, with internal heat spreader (SOT-101A, B). 
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DEVELOPMENT SAMPLE DATA 


NTSC decoder TDA3564 


FUNCTIONAL DESCRIPTION 
Luminance amplifier 


The luminance amplifier is voltage driven and requires an input signal of 450 mV peak-to-peak (positive 
video). The luminance delay line must be connected between the i.f. amplifier and the decoder. The 
input signal is a.c. coupled to the input (pin 9). 


The black level at the output of the preamplifier is clamped to a fixed d.c. level by the black level 
clamping circuit. The high input impedance of the luminance amplifier minimizes disturbance of the 
input signal black level by the source impedance (delay line matching resistors). 


During clamping the low input impedance reduces noise and residual signals. After clamping the signal 
is fed to a peaking stage. The overshoot is defined by the capacitor connected to pin 10 and the peaking 
is adjusted by the control voltage at pin 11. 


The peaking stage is followed by a contrast control stage. The contrast control voltage range (pin 7) is 
nominally —17 to + 3 dB. The linear relationship between the contrast control voltage and the gain is 
shown in Fig. 2. 


Chrominance amplifier 


The chrominance amplifier has an asymmetrical input. The input signal must be a.c. coupled (pin 3) 
and have a minimum amplitude of 55 mV peak-to-peak. The gain control stage has a control range in 
excess of 30 dB, the maximum input signal must not exceed 1,1 V peak-to-peak, otherwise clipping of 
the input signal will occur. From the gain control stage the chrominance signal is fed to the saturation 
and contrast control stages. Chrominance and luminance contrast contro! stages are directly coupled 
to obtain good tracking. Saturation is linearly controlled via pin 6 (see Fig. 3). The contro! voltage 
range is 2 V to 4 V, the input impedance is high and the saturation control range is in excess of 50 dB. 
The burst signal is not affected by saturation control. The output signal at pin 24 is a.c. coupled to the 
demodulators via pin 17. 


Oscillator and a.c.c. detector 


The 7,16 MHz reference oscillator operates at twice the subcarrier frequency. The reference signals for 
the (R-Y) and (B-Y) demodulators, burst phase detector and a.c.c. detector are obtained via the 
divide-by-2 circuit, which provides a 90° phase shift. The oscillator is controlled by the burst phase 
detector, which is gated with the narrow part of the sandcastle pulse (pin 8). As the burst phase 
detector has an asymmetrical output the oscillator can be adjusted by changing the voltage of the 
output (pin 21) via a high-ohmic resistor. The capacitor in series with the oscillator crystal must then 
have a fixed value. When pin 6 (saturation control) is connected to the positive supply line the burst 
signal is suppressed and the colour killer is overruled. This position can therefore be used for adjustment 
of the oscillator. The adjustment is visible on the screen. 


The hue control is obtained by changing the phase of the input signal of the burst phase detector with 
respect to the chrominance signal applied to the demodulators. This phase shift is obtained by gener- 
ating a 90° shifted sine-wave via a Miller integrator (biased via pin 19) which is mixed with the 

Original burst signal. A control circuit is required in the 90° phase shift circuit to make the chrominance 
voltage independent of the hue setting. This control circuit is decoupled by a capacitor connected to 
pin 5. 


Oscillator and a.c.c. detector 


As the shifted burst signal is synchronously demodulated in a separate a.c.c. detector to generate the 
a.c.c. voltage, it is not affected by the hue control. The output pulses of this detector are peak detected 
(pin 4) to control the gain of the chrominance amplifier, thus preventing blooming-up of the colour 
during weak signal reception. This ensures reliable operation of the colour killer. During colour killing 
the colour channel is blocked by switching-off saturation control and the demodulators. 
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FUNCTIONAL DESCRIPTION (continued) 
Demodulators 


The (R-Y) and (B-Y) demodulators are driven by the chrominance signal (pin 24) and the reference 
signals from the 7,16 MHz divider circuit. The phase angle between the two reference carriers is 115°. 
This is achieved by the (R-Y) demodulator receiving an additional phase shift by mixing the two signals" 
from the divider circuit. The phase shift of 115° can be varied between 90° and 140° by changing the 
bias voltage at pin 18. The demodulator output signals are fed to R and B matrix circuits and to the | 
(G-Y) matrix to provide the (G-Y) signal which is applied to the G matrix. The demodulator circuits 

are killed and blanked by by-passing the input signals. 


RGB matrix and amplifiers 


The three matrix and amplifier circuits are identical and only one circuit will be described. | 
The luminance and the colour difference signals are added in the matrix circuit to obtain the colour 
signal. Output signals are 5 Vip- p) (black- white) for the following nominal input signals and contro! 
settings. ? 


@® Luminance 450 MV (p. ) 

® Chrominance 550 mV (p. p) (burst-to- éhrominahee ratio of the input 1: 2,2) | 
® Contrast —3 dB max. 

@ Saturation —6 dB max. 


The maximum output voltage is approximately 7 V(p-p) 

The black level of the blue channel is compared with a variable external reference level (pin 12) which 
provides brightness control. The brightness control range is 1 V to 3,2 V (see Fig. 4). The control 
voltage is stored in a capacitor (connected to pin 16) and controls the black level at the output (pin 15) 
between 2 V and 4 V, via a change of the level of the luminance signal before matrixing. 


Note 

Black levels of up to approximately 6 V are possible, but amplitude of the output signal is reduced to 
3.°V(p-p): 

If the output signal surpasses the level of 9 V the peak-white limiter circuit becomes active and reduces 
the output signai via the contrast control. 


Blanking of RGB signals 


The RGB signals can be blanked via the sandcastle input (pin 8). A slicing level of 1,5 V is used for 
this blanking function, so that the wide part of the sandcastle pulse is separated from the remainder 
of the pulse. During blanking a level of + 2 V is available at the output. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 1) Vp=V1.03 max. 13,2 V 
Total power dissipation Prot max. 1,7 W 
Storage temperature range T stg —25 to+ 150 OC 
Operating ambient temperature range Tamb —25to +65 °C 


THERMAL RESISTANCE 
From junction to ambient (in free air) Rth j-a = — 50 K/W 
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DEVELOPMENT SAMPLE DATA 


NTSC decoder TDA3564 


CHARACTERISTICS 
Vp = V41.23 = 12 V; Tamb = 25 OC; unless otherwise specified 


Supply (pin 1) 
Supply voltage 
Supply current 
Total power dissipation 


Luminance amplifier (pin 9) 


Input voltage (note 1) 
(peak-to-peak value) 


Input level before clipping 

Input current 

Contrast control range (see Fig. 2) 

Control voltage for an attenuation of 40 dB 


Input current contrast control 


Peaking of !uminance signal 
Output impedance (pin 10) iZ10.23| 


Ratio of internal/external current when 
pin 10 is short-circuited 


- Control voltage for peaking adjustment 
(pin 11) 


Input impedance (pin 11) 


Chrominance amplifier (pin 3) 


Input voltage (note 2) 
(peak-to-peak value) 


Input impedance 


Input capacitance 


A.C.C. control range 


Change of the burst signal at the output 
over the whole control range 


Gain at nominal contrast/saturation 
pin 3 to pin 24 (note 3) 


Output voltage (note 3) 
(peak-to-peak value) 
at a burst signal of 300 mV (p-p) 
Maximum output voltage range (pin 24) 
(peak-to-peak value) 
Distortion of chrominance amplifier 
at V24.23(p-p) = 9,5 V (output) 
up to V3.93(p-p) = 1 V (input) 
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CHARACTERISTICS (continued) 


parameter 


Chrominance amplifier (continued) 
Frequency response between O and 5 MHz 
Saturation control range (see Fig. 3) 

Input current saturation control (pin 6) 


Tracking between luminance and 
chrominance contrast control 


Cross-coupling between luminance and 
chrominance amplifier (note 4) 


Signal-to-noise ratio 
at nominal input signal (note 5) 


Phase shift between burst and chrominance 
at nominal contrast/saturation 


Output impedance of chrominance amplifier 


Output current 


Reference part 
Phase-locked loop 
Catching range (note 6) 


Phase shift for + 400 Hz deviation 
of fose (note 6) 


Oscillator 


Temperature coefficient of oscillator 
frequency (note 6) 


Frequency variation when supply voltage 
increases from 10 to 13,2 V (note 6) 


Input resistance (pin 22) 


Input capacitance (pin 22) 


A.C.C. generation (pin 2) 
Control voltage at nominal input signal 


Control voltage without chrominance input 


Colour-off voltage 
Colour-on voltage 


Change in burst amplitude 
with supply voltage 


Voltage at pin 4 at nominal input signal 


Hue contro! 
Control range 


Control voltage range 
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DEVELOPMENT SAMPLE DATA 


NTSC decoder 


parameter 


Demodulator part 
Input burst signal amplitude (pin 17) 


(peak-to-peak value) V17-23(p-p) 
Input impedance (pin 17; note 7) IZ47-23| 
Ratio of demodulated signals lv 

15-23 

(B-Y)/(R-Y) ea 

V13-23 
V14- 
(G-Y)/(R-Y); no (B-Y) signal [ee 
V'13-23 
V14. 
(G-Y)/(B-Y); no (R-Y) signal nese 
V15-23 
Frequency response between 0 and 1 MHz 
Cross-talk between colour difference signals 
Control range reference signal 
(R-Y) demodulator (pin 18; note 8) ro) 


RGB matrix and amplifiers 


Output voltage (peak-to-peak value) 
at nominal input signal 


(black-to-white) (note 3) V13,14,15-23(p-p) 


Output voltage at pin 13 (peak-to-peak value) 
at nominal contrast/saturation 


and no luminance signal to (R-Y) V13-23(p-p) 
Maximum peak-white level (note 9) V13,14,15-23 
Maximum output current (pins 13, 14, 15) 113.14,15 


Output black level voltage for a brightness 


control voltage at pin 12 of 2 V V13,14,15-23 


Black level shift with vision contents 


Brightness control voltage range 


Brightness control input current 42 
Variation of black level 
with temperature AV/AT 
with contrast AV 


Relative spread between 
the R, G and B output signals 


Relative black-level variation 
between the three channels during 
variation of contrast, brightness and 
supply voltage 


Differential black-level drift over a 
temperature range of 40 °C 


Blanking level at the RGB outputs 


Difference in blanking level of the three channels 


9,0 


TDA3564 


320 | — 
2 s 
1,1 — 
0,26 | — 
0,22 | — 
a —3 
see Fig. 6 
5 = 
5,25 | — 
9,3 9,6 
— 10 
2,1 — 
_ 40 
see Fig. 4 
| ~ 5 
0,35 | 1,0 
10 100 
| 
— 10 
| 0 20 
0 20 
2,1 2,3 
0 = 


mV 
kQ 


dB 
dB 


deg 
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CHARACTERISTICS (continued) 


parameter 


RGB matrix and amplifiers (continued) 


Differential drift of the blanking levels 
over a temperature range of 40 °C 


Tracking of output black level with 
supply voltage 


Signal-to-noise ratio of output signals 
(note 5) 


Residual 7,1 MHz signal and higher 
harmonics at the RGB outputs 
(peak-to-peak value) 


Output impedance of RGB outputs 


Frequency response of total luminance and 
RGB amplifier circuits for f = 0 to 5 MHz 


Sandcastle input (pin 8) 
Level at which the RGB blanking is activated 


Level at which burst gating and clamping 
pulse are separated 


Delay between black level clamping and 
burst gating pulse 


Input current 
at Vg.93 =Otol1V 


at Vg.203=1to85V 


| at Ve.93=8,5to 12 V 


Notes to the characteristics 


hs 
2. 
3: 


CON OD Ol 


213, 14,15-23! 


Signal with the negative-going sync; amplitude includes sync amplitude. 
Indicated is a signal for a colour bar with 75% saturation; chrominance to burst ratio is 2,2 : 1. 
Nominal contrast is specified as the maximum contrast —3 dB and nominal saturation as the 


maximum saturation —6 GB. 


@ |nput signals nominal 


. Cross coupling is measured under the following conditions: 


@ Contrast and saturation such that nominal output signals are obtained 
@ The signals at the output at which no signal should be available must be compared with the 


nominal output signal at that output. 


. The signal-to-noise ratio is defined as peak-to-peak signal with respect to r.m.s. noise. 

. All frequency variations are referred to 3,58 MHz carrier frequency. 

. These signal amplitudes are determined by the a.c.c. circuit of the reference part. 

. When pin 18 is open circuit the phase shift between the (R-Y) and (B-Y) reference carrier is 115°. 


This phase shift can be varied by changing the voltage applied to pin 18. 


. If the typical voltage for this white level is exceeded, the output voltage is reduced by discharging 


the capacitor at pin 7 (contrast control); discharge current is 1,5 mA. 


534 


November 1983 


DEVELOPMENT SAMPLE DATA 


NTSC decoder 


7290387 


Fig. 2 Contrast control! voltage range. 
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Fig. 4 Brightness control voltage range. 
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. 3 Saturation control voltage range. 


7290388 


a mal 
| 


¥99493' bY) 
Fig. 5 Hue control voltage range. 


7290389 


130 


Ay (R-Y)—(B-Y) (deg) 


110 1 


Vig-23 (V) 


Fig. 6 Phase shift between (R-Y) and (B-Y) as a function of V1g.93. 
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TDA3570 


NTSC DECODER 


The TDA3570 is a monolithic integrated colour decoder for the NTSC standard. It combines all 
functions required for the identification and demodulation of NTSC signals. Furthermore it contains 
a luminance amplifier, an RGB-matrix and amplifier. The amplifier supplies output signals up to 3,5 V 
peak-to-peak (picture information) enabling direct drive of the output stages. The circuit also contains 
an automatic picture setting switch to preset positions of both saturation and tint controls. 


QUICK REFERENCE DATA 


Supply voltage V1-14 typ. 12 V 
Supply current I typ. 43 mA 
Luminance input signal (peak-to-peak value) V5-14(p-p) typ. a , 
RGB output signals (peak-to-peak value) V26,27,28-14(p-p) typ. 3,5 V 
Contrast control range typ. 13 dB 
Blanking pulse and black level gating input voltage V24,20-14 Z 2V 
Chrominance input voltage (peak-to-peak value) V13-14(p-p) 10 to 300 mV 
Saturation control range = 40 dB 
Tint control range typ. +450 


PACKAGE OUTLINE 
28-lead DIL; plastic 
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NTSC decoder | TDA3570 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


min. max. 


Supply voltage Vp=V1.14 0 |}144 V 
Input saturation voltage V9.14 0 Vp Vv 
Input contrast voltage V10-14 0 Vp Vv 
Input tint voltage V7-14 0 Vp Vv 
Input picture voltage V4-14 0 Vp Vv 
Input brightness voltage V3-14 0 Vp Vv 
Input sandcastle current loQ —30 = mA 
[Input blanking pulse voltage V94-14 —6 Vp Vv 
Power dissipation at Tamb = 70 °C 750 mW 
Storage temperature T stg —-40to+125 °C 
Operating ambient temperature Tamb —20to +70 °C 


CHARACTERISTICS 
V4-14 = 12 V; V5.14(p-p) = 1 Vi V13-14(p-p) = 150 mv; 
Tamb = 25 °C; measured in Fig. 2 


Supply voltage V1-14 typ. 12 V 

Supply current ly typ. 43. mA 

Luminance . 

Input voltage (positive-going sync pulse; peak-to-peak value) V5-14(p-p) typ. t o¥ 

Video gain Gy typ. 5 

Contrast control voltage range V10-14 Oto12 V 

Contrast control range typ. 13. dB 

Brightness control voltage range V3.14 8to10 V 

Black level range V26,27,28-14 Otte, 7° A —— 
Max. output voltage V26,27,28-14 typ. 7 Vv — 
Blanking and gating pulse V94.14 typ. 22 %V pee 
Input impedance (pin 24) |224.14| typ. 1,5 kQ 

Black level clamp and burst gating pulse V90-14 typ, 22 %V 

Input impedance (pin 20) |290-14| typ. 3. kQ 


Input circuit: 3 pF in parallel with 9 kQ 
Output circuit: emitter followers with internal Re = 2,2 kQ 


Picture control voltage V4-14 Oto12 V 


* Usable range depends on the output signal amplitude. 
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Chrominance 

Input voltage (peak-to-peak value) 

A.C.C. control range 

Colour kill level (peak-to-peak value) 
Saturation control voltage range 

Saturation contro! range 

Saturation control range in position AUTO* 
Tint control voltage range 

Tint control range 

Tint control range in position AUTO* 

Pull in range of oscillator 

Phase difference for 100 Hz change of burst 
Input circuit: 6 pF in parallel with 3 kQ 


V 13-14(p-p) 


V13-14(p-p) 
V9-14 


V7-14 


“ Depends on the ratio of R1/R2 in Fig. 2; position AUTO: switch closed. 
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APPLICATION INFORMATION 
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Fig. 2 Application circuit. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3571B 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production. | 


SYNC COMBINATION WITH TRANSMITTER IDENTIFICATION 
AND VERTICAL 625 DIVIDER SYSTEM 


GENERAL DESCRIPTION 


The TDA3571B is a monolithic integrated circuit for use in colour television reccivers with switched 
mode driven or self-regulating horizontal time-base circuits. It is designed in combination with the 
TDA2581 to operate as a matched pair. When supplied with a composite video signal the TDA3571B 
delivers drive pulses for the TDA2581 and sync pulses for the vertical deflection. The circuit Is 
optimized for a horizontal and vertical frequency ratio of 625. It incorporates the following features: 


Features 


Horizontal syne separator (including noise inverter) 

Horizontal phase detector 

Horizontal oscillator (31,25 kHz) 

Sandcastle pulse generator 

Vertical sync pulse separator 

Very stable automatic vertical synchronization due to the 625 divider system, without delay after 
channel change 

@ Three voltage level sensor on coincidence detector circuit output 

@ Video transmitter identification circuit for sound muting and search tuning systems 

@ Inhibit of vertical sync pulse when no video transmitter is detected 


QUICK REFERENCE DATA 


Supply voltage 


horizontal (pin 14) V14-13 typ. 12 V 
vertical (pin 18) V 18.13 typ. 12 V 
Supply current (pin 14 + pin 18) V 14418 typ. 52 mA 
Sync separator 
input voltage level (peak-to-peak value) V2-13(p-p) 0,07 to 1 
slicing level typ. 50 % —_ 
Output pulse — 
horizontal (peak-to-peak vaiue) V8.13(p-p) min. 10 V —— 
vertical sync (peak-to-peak value) . V 1-13(p-p) min. 10 V oe 
burst key (peak-to-peak value) V15-13(p-p) min. 10 V 


Video transmitter identification circuit 


Output voltage (pin 10) 


sync pulse present V 10-13 typ. 8 V 

no sync pulse V10-13 max. 1 V 
Phase locked loop 

control sensitivity typ. 2000 Hz/ps 

holding range Af typ. +1000 Hz 

catching range Af typ. + 900 Hz 
Operating ambient temperature range Tamb =72 5 1On 5. OC 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102A). 
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Fig. 1 Block diagram. 


Sync combination with transmitter identification TDA3571B 
and vertical 625 divider system 


FUNCTIONAL DESCRIPTION 


The video input voltage to drive the sync separator must have negative-going sync, which can be 
obtained from synchronous demodulators such as TDA2540, TDA2541 and TDA2670. 


The slicing level of the sync separator is determined by the value of the resistor between pins 3 and 4. 
A 5,6 k{2 resistor provides a slicing level midway between the top sync level and the blanking level. 
Thus the slicing level is independent of the amplitude of the sync pulse input at pin 2. 


The nominal top sync level at pin 2 is 1,5 V, and the amplitude selective nolse inverter is activated at 
0,7 V. The horizontal phase detector has a steepness of 1,2 V/us and together with the 1800 Hz/V of 
the horizontal oscillator provides a total control steepness of 2000 H2/us. 


A second horizontal phase detector provides a 5,5 us pulse which ensures symmetrical gating of the 
horizontal synchronization. During catching the gating is automatically switched off. At the same time 
the flywheel filter is switched to a short time constant. The value of this time constant can be deter- 
mined externally via pin 117. 


When the indirect vertical sync output is generated by the 625 divider system an anti-top flutter pulse 
switches off the equalizing and vertical sync pulse operation of the pnase detector. Thus top flutter 
distortion of the control voltage due to vertical pulses can be anticipated. When the 625 divider system 
is in the direct mode the anti-top flutter pulse is inhibited. 


The free running output frequency of the horizontal oscillator is 31,25 kHz. The vertical frequency 
output is obtained by dividing this double horizontal frequency by 625. The double horizontal 
frequency is fed via a binary divider to provide the normal 15,625 kHz horizontal output at pin 8. The 
trailing edge of this pulse is positioned 0,9 us after the end of the video sync pulse input at pin 2 

(see Fig. 2). 


The automatic vertical syne block contains the following: 


® 625 divider 

@ |n/out-syne detector 

® Direct/indirect sync switch 
@ identification circuit 


It is fed by a signal obtained by integration of the composite sync signal and an internally generated, 
clipped video signal. The vertical sync pulse is sliced out of this integrated signal by an automatically 
biased clipper. The videopart of the signal helps to build up a vertical syne pulse when heavy negative- 
going reflections (mountains) distort the video signal. The in/out sync-detector considers a signal 
out-of-sync when fifteen or more successive incoming vertical syne pulses are not in phase with a 
reference signal from the 625 divider. Therefore a distorted vertical sync signal needs only one 
out-ot-fifteen pulses to be in phase to keep the system in sync. When the sixteenth successive out-of- 
sync pulse is detected, the direct/indirect sync switch is activated to feed the vertical sync signal 
directly out of the block at pin 2 (direct sync vertical output). 

At the same time the 625 divider is reset by one of the sync pulses. After the reset pulse, if the 7th 
sliced vertical sync pulse coincides with a 625 divider window, the sync output pulse is presented 
again by the divider system and switch-over to indirect mode occurs. 

In the direct mode, every 7th non-coinciding sliced vertical sync pulse will reset the counter. Thus a 
non-standard video signal will result in continuous reset pulses and the direct/indirect switch will 
remain in the direct position. 


DEVELOPMENT SAMPLE DATA 


To avoid delay in vertical synchronization, caused by waiting time of the divider circuit after channel 
change or an unsynchronized camera change in the studio, information is fed from the horizontal coin- 
cidence detector to the automatic switch for the vertical sync pulse. The loss of horizontal synchroni- 
zation sets the automatic switch to direct vertical sync. When horizontal coincidence is detected again 
the setting of the automatic switch depends on whether a standard video signal is received or not. When 
an external voltage between 2,5 V and 7,25 V is applied via pin 12 to the coincidence detector, the hor- 
izontal phase detector is switched to a short time constant and the automatic switch to direct vertical 
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FUNCTIONAL DESCRIPTION (continued) 


sync. A voltage level on pin 12 > 8,25 V switches the horizontal phase detector to a short time constant, 
without affecting the indirect/direct vertical sync system which remains operational. 


The video transmitter identification circuit detects when a sync pulse occurs during the internal gating 
pulse. This indicates the presence of a video transmitter and results in the capacitor connected to pin 
10 being charged to 8 V. When no sync pulse is present the capacitor discharges to < 1 V. The voltage 
at pin 10 is compared with an internal d.c. voltage. The identification output at pin 9 is active when 
pin 10 is << 1,6 V (no video transmitter) and inactive (high impedance) when pin 10 is > 3,5 V. 

The vertical syne output pulse at pin 1 is inhibited when no video transmitter is identified, which 
prevents interference or noise affecting the frequency of the vertical output stage. This results in a 
vertical stable picture, plus vertical stable position information of tuning systems. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 


horizontal (pin 14) V14-13. max. 13,2 V 
vertical (pin 18) V18-13. max. 13,2 V 
Total power dissipation Prot max. 1020 mW 
Storage temperature range T stg —25 to +130 °C 
Operating ambient temperature range Tamb -25 to +65 °C 
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Sync combination with transmitter identification TDA3571B 
and vertical 625 divider system 


CHARACTERISTICS 
V144-13 = 12 V;V18.13 = 12 V; Tamb = 25 OC unless otherwise specified 


parameter symbol 


Supply (pins 14 and 18) 
Supply voltage range V14:18-13 
Supply current (pin 14 + pin 18) lyat+l1g 


Sync separator and noise gate (pin 2) 
Top sync level (note 1) V9.43 


Sync pulse amplitude 
(peak-to-peak value) (note 2) V9.13(p-p) 


Noise level V9.13 
Slicing level (note 3) 


Delay between sync input at pin 2 
and phase detector output at pin 6* 


Phase detector (pin 6) 
Control voltage 


Control sensitivity 


Phase locked loop 
Holding range (note 4) 
Catching range (note 4) 


Control sensitivity 


DEVELOPMENT SAMPLE DATA 


Phase modulation due to hum on the 
supply line (note 5) 


* See waveforms Fig. 2. 
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CHARACTERISTICS (continued) 


Horizontal oscillator 


Output frequency 
free running fo = 31,250 
at pin 8 fg — 15,625 
Temperature coefficient T = 2,5x10% 
Frequency variation 


without tolerance of external components} Af, 7 — 


when voltage at pin 14 drops to 6 V Afy _ — 
when voltage at pin 14 increases 
from 10 to 13,2 V Afy ~ — 

Output pin 8 

voltage (no load; peak-to-peak value) V8-13(p-p) 10 ~ 

current (peak-to-peak value) I8(p-p) -— 10 
Output resistance Rg.713 ee 433 
Output pulse duty factor 6) — 54 


Delay between trailing edge of output 
pulse and end of sync pulse at pin 2 tg — 0,9 


Sandcastle pulse (pin 15) 


Output voltage (peak-to-peak value) V1 5-13(p-p) 9 
Duration of upper part of output pulse” tp 3 3,6 
Duration of lower part of output pulse* ty 8,4 8,8 
Amplitude of lower part of output 

pulse (peak-to-peak value) * V 15-13(p-p) 4 45 
Output impedance IZol a 200 


Delay between trailing edge of sync 
pulse at pin 2 and leading edge of 
sandcastle pulse at pin 15* tg a 0,9 


* See waveforms Fig. 2. 
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Sync combination with transmitter identification TDA3571B 
and vertical 625 divider system | 


Vertical syne pulse (pin 1) 
Output voltage (peak-to-peak value) V 1-13(p-p) re: a 
Load resistor to pin 18 Ri a = 


Duration of output pulse during 
indirect synchronization ty 170 — 


Video transmitter identification circuit 
Pin 10 


Sync pulse present 


charge current + 100 — 
output voltage 8 = 
No sync pulse 
Pa discharge current —100 
< output voltage : 1 
iT Switching level output stage 
3 pin 9 active when: 1,9 2,5 
S pin 9 inactive when: 3,5 4,0 
2 Pin 9 (note 6) 
WW 
= Sync pulse present 
a output current inactive ~ 1 
ri No sync pulse 
Q output current active 4,0 5,0 
output voltage active (load < 0,1 mA) 11,0 
Coincidence detector (pin 12) — 
First switching level (note 7) — 
voltage 2,0 2,2 — 
required input current = = 
maximum allowed input current _ 1,5 
Second switching level* (note 8) 
voltage 715 8,25 
required input current 2,2 3,0 
Voltage 
normal conditions 0,4 — 
out-of-sync 2,5 ~ 
during noise 1,0 ” 


* VDR conditions. 
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Notes to characteristics 


The video signal at pin 2 must have negative-going sync. 


Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 


The slicing level is determined by the value of the resistor between pin 3 and pn 4. The 50% 
figure is obtained with a 5,6 kQ resistor. 


Values of external circuitry as shown in Fig. 1. 


The voltage is a peak-to-peak value; the figure can be reduced to 0,6 us/V (p-p) by connecting a 
330 nF capacitor between pins 7 and 14. 


The video transmitter identification output stage at pin 9 consists of a p-n-p current source with 
an n-p-n emitter-follower. 


A voltage level between 2,5 V and 7,25 V switches the horizontal phase detector to a short time con- 
stant and the automatic switch to direct vertical sync. 


A voltage level > 8,25 V switches the horizontal phase detector to a short time constant without 
affecting the operation of the automatic switch. 


white 


phase detector 
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Fig. 2 Phase relationship between the input and output signals of the TDA3571B. 
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DEVELOPMENT SAMPLE DATA 


Sync combination with transmitter identification TDA3571B 
and vertical 625 divider system 


APPLICATION INFORMATION (see also Fig. 3) 


The function is described against the corresponding pin number. 


1. Vertical output pulse 


A 10 kQ2 resistor must be connected between pin 1 and the positive vertical supply line at pin 18. The 
pulse is obtained from the 625 divider circuit when standard input signals a received or from the 
sync separator when the signals are non-standard. The pulse is inhibited when no video transmitter is 
detected. 


2. Video input 


The video input signal must have negative-going sync pulses. The top-sync level can vary between 1 V 
and 3,5 V without affecting the sync separator operation. The slicing level is fixed at 50% for the sync 
pulse amplitude range 0,07 to 1 V which provides good sync separation down to pulses with an 
amplitude of 70 mV peak-to-peak. The slicing level is increased for sync pulses in excess of 1 V peak- 
to-peak. The noise gate is activated at an input level < 1 V, thus when noise gating is required the top 
sync level should be close to the minimum level of 1 V. When i.f. circuits with a noise gate are used 
(TDA2540; TDA2541) the noise gate of the TDA3571B is not required. 


3. Sync separator slicing level output 


The sync separator slicing level is determined on this pin. A slicing level of 50% is obtained by 
comparing this level with the black level of the video signal, which is detected at pin 4. The slicing 
level P is determined by the following formula. 


Rs | Rs 


Pes Tag twee x 100% 


Rs + 5,6 kQ 


where Rc is the resistor (in k{2) between pins 3 and 4. The capacitor that is connected to pin 3 must 
be between 0,47 uF and 4,7 uF. 


4. Black level detector output 


The black level of the input signal is detected on this pin. This is required to obtain good sync separator 
operation. A 47 uF capacitor in series with a resistor of 82 {2 must be connected to this pin. A 5,6 k{2 
resistor connected between pin 3 and pin 4 results in a slicing level of 50%. 


5. Vertical sync pulse integrator biasing network 


The vertical syne pulse is obtained by integrating the composite sync signal in an internal RC-network. 
An external RC-network is required for the correct biasing of this circuit for various input conditions. 
Typical values are: R = 68 kQl; C = 10 uF. The resistor influences the delay of the direct vertical sync 

pulse. 


6. Horizontal phase detector output 


The control voltage for the horizontal oscillator is obtained on this pin. The output current is about 
2mA. 


7. Reference voltage horizontal frequency control stage 


This pin has two functions. It is used to decouple the reference voltage for the frequency control of the 
horizontal (so a good suppression of interference is obtained which may be present on the supply line). 
It also controls the reference waveform for symmetrical gating of the horizontal synchronization, thus 
providing good noise immunity. 
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APPLICATION INFORMATION (continued) 


8. Horizontal sync pulse output 


This pulse is obtained from the horizontal oscillator via a divider circuit. The duty factor is 54%. The 
trailing edge of this pulse occurs 0,9 us after the end of the video sync pulse input at pin 2. Because of 
this phase relationship the horizontal sync pulse can drive directly the TDA2581. 


9. Video transmitter identification output 


This is an emitter-follower output which will be inactive (high-impedance) when the level at pin 10 is >3,5 V 


(video transmitter detected). The output will be active high when the level at pin 10 is < 1,6 V (no 
video transmitter detected). This feature can be used for search-tuning and sound-muting. 


10. Video transmitter identification 


A 47 nF capacitor must be connected to this pin. It charges to a level of 8 V when a sync pulse is 
detected, and discharges to a level of < 1 V when no sync pulse is detected. 


11. Gating switch 


This pin is used to switch the time constant of the flywheel filter. The pin condition is determined by 
the coincidence detector (pin 12). During in-sync or when only noise is being received pin 11 assumes 
ground level, which results in a long time constant and good noise immunity. 


12. Coincidence detector output 


A 1 uF capacitor must be connected to this pin. The output voltage depends on the oscillator condition 
(synchronized or not) and on the video input signal. There are two switching levels at pin 12. At the 
first switching level when the output voltage is < 1,85 V, the flywheel filter is switched to a long time 
constant and the gating of the phase detector is switched on. When the output voltage is > 1,85 V, the 
flywheel filter has a short time constant, and the gating of the phase detector is switched off. The 
result is that during noise the flywheel filter time constant remains long thus preventing large shifts in 
the frequency of the horizontal oscillator (and screening of the horizontal output transformer). At the 
second switching level when the output voltage is > 8,25 V the sync system is switched to a short time 
constant while the indirect/direct vertical sync system remains fully operational. This condition is 
suitable for VCR application. 


13. Negative supply (ground) 


14. Positive supply horizontal oscillator 


Interference and hum on this supply line can affect the oscillator frequency. It is therefore necessary 
to have separate decoupling of this pin with respect to pin 18. 


15. Sandcastle pulse output 


This pulse is composed of two parts. The lower part has an amplitude of typ. 4,5 V peak-to-peak and a 
width of max. 9,2 us (for phase relationship see Fig. 2). The upper part has a total amplitude in excess 
of 9 V peak-to-peak and a width of max. 4,4 us. The leading edge of this pulse has a delay of 0,9 us 
with respect to the trailing edge of the sync pulse at the input (pin 2). This pulse can directly drive the 
burst gate/black level clamp input of the TDA2560. 


16. RC-network horizontal oscillator 


Stable components should be chosen for good frequency stability. For adjusting the frequency a part 
of the total resistance must be variable. This part must be as small as possible, because of poor stability 
of variable carbon resistors. 

The oscillator can be adjusted when pins 7 and 17 are short circuited (see Fig. 3). 
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Sync combination with transmitter identification TDA3571B 
and vertical 625 divider system 


17. Horizontal oscillator control pin 


18. Positive supply sync separator and divider circuit (vertical) 


This supply requires only simple decoupling. The typical combined current draw of pins 14 and 18 is 
52 mA. 


O68 NF co ur 47nF 
+] (16V) +] (25V) 


4 Z Z Z Z Z 4 
, y ; ace 


sandcastle 
output 


+12V 
(stabilized) 


10k2 | 


vertical sync 


output 
Apis 
68kQ 210 uF 2,2uF 
video input ee (25V) ral (ZOV) 


+ + + 
150pF O5mF  S2e7uF 10nF 5240) —10uF 
ee I oe ie J fe eee 
7 7 yi ” Z % TE Aes 


+12V horizontal identification 
(pin 18) sync output output 
{to pin 3 
TDA2581) 


DEVELOPMENT SAMPLE DATA 


Fig. 3 Typical application circuit diagram; for combination of the TDA3571B with the TDA2581, 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3576B 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production. 


SYNC COMBINATION WITH TRANSMITTER IDENTIFICATION 
AND VERTICAL 625 DIVIDER SYSTEM 


GENERAL DESCRIPTION 


The TDA3576B is a monolithic integrated circuit for use in colour television receivers. The circuit is 
optimized for a horizontal and vertical frequency ratio of 625. 


Features 


@ Horizontal sync separator (including noise inverter) with sliding bias such that the sync pulse is 
always sliced between top sync level and blanking level 

@ Phase detector which compares the horizontal sync pulse with the oscillator voltage; this phase 
detector is gated 

@ Phase detector which compares the horizontal flyback pulse with the oscillator voltage 

Horizontal oscillator (31,25 kHz) 

@ Time constant switching of the first control loop (short time constant during catching and reception 
of VCR signals) 

@ Burst key pulse generator (sandcastle pulse with three levels) 

e@ Very stable automatic vertical synchronization due to the 625 divider system, without delay after 

channel change 

Vertical syne pulse separator 

Three voltage level sensor on coincidence detector circuit output 

Video transmitter identification circuit for sound muting and search tuning systems 

Inhibit of vertical sync pulse when no video transmitter is detected 


QUICK REFERENCE DATA 


Supply voltage (pin 17) Vp=V17-10. typ. 12 V 

Supply current (pin 17) l17 typ. 70 mA 

Sync separator 
input voltage level (peak-to-peak value) V5-10(p-p) 0,1 to1 V _ 
slicing level typ. 50 % = 

Phase-locked-loop = 
control sensitivity sync to flyback pulse typ. 4 kHz/us 
holding range Af typ. +1000 Hz 
catching range Af typ. + 900 Hz 

Horizontal output pulse (peak-to-peak value) V4 1-10(p-p) min. 11,3 V 

Vertical output pulse (peak-to-peak value) V3-10(p-p) min. 10 V 

Burst key output pulse (peak-to-peak value) | : V2-10(p-p) min. 9V 

Video transmitter identification circuit output voltage (pin 1) 
sync pulse present ~V1-10 typ. 84 V 
no sync pulse V1-10 max. 1 V 

Operating ambient temperature range Tamb —25 to+65 °C 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE4). 
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Fig. 1 Block diagram. 
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Sync combination with transmitter identification TDA35/76B 
and vertical 625 divider system 


FUNCTIONAL DESCRIPTION 


The video input voltage to drive the sync separator must have negative-going sync, which can be 
obtained from synchronous demodulators such as TDA2540 and TDA2541. 


The slicing level of the sync separator is determined by the value of the resistor between pins 6 and 7. A 
4,7 k&2 resistor provides a slicing level midway between the top sync level and the blanking level. Thus 
the slicing level is independent of the amplitude of the sync pulse input at pin 5. 


The nominal top sync level at pin 5 is 3 V, and the amplitude selective noise inverter is activated at 
0,7 V. 


To obtain good stability the circuit contains three control! loops. In the first loop the phase of the 
horizontal sync pulse is compared with a reference output pulse from the horizontal oscillator. In the 
second loop the phase of the flyback pulse is compared with the same reference output pulse. The first 
loop is designed for good noise immunity and the second loop has a fast time constant to compensate 
quickly for storage variations of the output stage. The second loop also generates a gating signal of 
about 5,5 us for use in the transmitter identification circuit. The third controi loop generates a second 
gating signal which is used in the first phase detector. The pulse width is typically 14 us. 


For a short catching time the output current of the first phase detector is not gated but is increased by 
5 times during catching. This is caused by the voltage of the coincidence detector at pin 9. For VCR 
playback conditions the first control loop must be forced to a fast time constant, this is achieved by 
applying an external voltage of 2 2,7 V to pin 9. 


The free running output frequency of the horizontal oscillator is 31,25 kHz. The vertical frequency 
output is obtained by dividing this double horizontal frequency by 625. The double horizontal fre- 
quency ts fed via a binary divider to provide the normal 15,625 kHz horizontal output to pin 11. 


The sandcastle pulse is generated at pin 2 and has three levels. The burst key pulse ts of short duration, 
typically 4 ys, with an amplitude of 10 V and is the highest level. The second level has a pulse duration 
equal to the horizontal flyback pulse with an amplitude of 4,5 V and is used for horizontal blanking. 
The third level, amplitude 2,5 V, is used for vertical blanking and has a pulse duration of 1,34 ms. The 
last pulse is internally generated by the divider circuit and is only available when a standard video 
input signal is received. An external vertical blanking pulse can be added to this pin via a suitable series 
resistor. This pulse will be automatically clamped to 2,5 V. 


DEVELOPMENT SAMPLE DATA 


The automatic vertical sync block contains the following: 


® 625 divider 

@ |n/out-sync detector 

@ Direct/indirect syne switch 
® Identification circuit 


It is fed by a signal obtained by integration of the composite video signal and an internally generated, 
clipped video signal. The vertical sync pulse is sliced out of this integrated signal by an automatically 
biased clipper. The video part of the signal helps to build up a vertical sync when heavy negative-going 
reflections (mountains) distort the video signal. The in/out synce-detector considers a signal out-of-sync 
when fourteen or more successive incoming vertical sync pulses are not in phase with a reference signal 
from the 625 divider. Therefore a distorted vertical sync signal needs only one out-of-fourteen pulses 

to be in phase to keep the system in sync. When the fifteenth successive out-of-sync pulse is detected, the 
direct/indirect sync switch is activated to feed the vertical sync signal directly out of the block at pin 3 
(direct sync vertical output). 


At the same time the 625 divider is reset by one of the sync pulses. After the reset pulse, if the 7th 
sliced vertical sync pulse coincides with a 625 divider window, the sync output pulse is presented again 
by the divider system and switch-over to indirect mode occurs. 


In the direct mode, every 7th non-coinciding sliced vertical sync pulse will reset the counter. A non- 
standard video signal will result in continuous reset pulses and the direct/indirect switch wil! remain in 
the direct position. 
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FUNCTIONAL DESCRIPTION (continued) 


To avoid delay in vertical synchronization, caused by waiting time of the divider circuit after channel 
change or an unsynchronized camera change in the studio, information is fed from the horizontal 
coincidence detector to the automatic switch for the vertical sync pulse. The loss of horizontal 
synchronization sets the automatic switch to direct vertical sync. 


When an external voltage between 2,7 V and 8,2 V is applied via pin 9 to the coincidence detector, the 
horizontal phase detector is switched to a short time constant and the automatic switch to direct 
vertical sync. A voltage level on pin 9 between 9,2 V and 12 V switches the horizontal phase detector 
to a short time constant, without affecting the indirect/direct vertical sync system which remains 
operational. Thus when standard signals are received vertical sync pulses are generated by the divider 
system. 


To avoid disturbance of the horizontal phase detector by the vertical sync pulse the 625 divider system 
generates an anti-top-flutter pulse. This pulse is applied to the phase 1 detector when a standard video 
signal is received. The anti-top-flutter pulse is also active for standard VCR signal conditions, voltage at 
ping2z>OI2V. 


The video transmitter identification circuit detects when a sync pulse occurs during the internal 5,5 us 
gating pulse. This indicates the presence of a video transmitter and results in the capacitor connected 
to pin 1 being charged to 8,4 V. When no sync pulse is present the capacitor discharges to <1 V. The 
voltage at pin 1 is compared with an internal d.c. voltage. The identification output at pin 18 is active 
when pin 1 is <1,5 V (no video transmitter) and inactive (high impedance) when pin 1 is > 3,5 V, 
this information can be used for search tuning. 

The vertical sync output pulse at pin 3 is inhibited when no video transmitter is identified, which 


prevents interference or noise affecting the frequency of the vertical output stage. This results in a 
vertical stable picture, plus vertical stable position information for tuning systems. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 17) Vp=V47-190 max. 13,2 V 
Total power dissipation Prot max. 1200 mW 
Storage temperature range T stg —55 to +125 °C 
Operating ambient temperature range Tamb —25to +65 °C 


THERMAL RESISTANCE 
From junction to ambient (in free air) Rthj-a = 50 K/W 
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Sync combination with transmitter identification TDA35/76B 
and vertical 625 divider system 


CHARACTERISTICS 
Vp = V17.10 = 12 V: Tamb = 25 OC; measured in Fig. 3; unless otherwise specified 


parameter 


Supply (pin 17) 

Supply voltage range Vp = V17-10 
Supply current (V17.49 = 12 V) 147 

Buffer voltage (V17.19 = 12 V) V14-10 


Sync separator and noise gate (pin 5) 
Top sync level (note 1) V5-10 


Sync pulse amplitude (note 2) 
(peak-to-peak value) V5-10(p-p) 


Slicing level (note 3) 


Delay between sync input at pin 5 
and phase detector output at pin 8* tq 


Noise gate switching level 


Phase detector (pin 8) 
Control voltage 


Control sensitivity (note 7) 
with slow time constant 


with fast time constant 


with slow time constant . 


Phase-locked-loop (pins 8 and 13) 
Holding range (note 4) 


DEVELOPMENT SAMPLE DATA 


Catching range (note 4) 


Control sensitivity video 
with respect to oscillator* * 


with respect to oscillator” 


with respect to burst key pulse 


with respect to flyback pulse 


Phase modulation due to hum 
on the supply line; pin 17 (note 4) 


* See waveforms Fig. 2. 
** Without resistor between pins 8 and 13. 
“970 kQ between pins 8 and 13. 
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CHARACTERISTICS (continued) 


parameter 


Phase detector (pin 12) 
Control voltage (tq = 10 us) 
Control sensitivity 

Loop gain phase control * 


Control range 
C=6,8 nF (pin 12)* 


C = 100 nF (pin 12)* 


Phase adjustment 
control sensitivity 


control range 


Horizontal oscillator (pin 16) 


Output frequency, Coge = 3,9 NF; Rose = 11,5 kQ 
free running 


at pin 11 
Temperature coefficient 


Frequency variation 
without tolerance of external components 


when supply voltage (pin 17) increases 
from 10 V to 13,2 V 


at minimum supply voltage 
Horizontal output (pin 11; note 5). 
Maximum supply voltage 


Voltage at which output ts started 


Output voltage high level 


Output voltage low level 
l414=10mA 


l44 =50mA 
Output current at voltage low level 
Duration of the output pulse 


Rise time of the output pulse 


* See waveforms Fig. 2. 
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Sync combination with transmitter identification TDA35/76B 
and vertical 625 divider system 


arr 


parameter min. typ. max. unit 
Sandcastle pulse (pin 2) * 
Output voltage during burst key pulse 

(peak-to-peak value) 10 — V 


Duration of upper levei of output pulse 3,6 4,0 44 US 


Amplitude of second level of output pulse 
(peak-to-peak value) 4,0 45 50 V 


Duration of second level of output pulse flyback pulse US 


Amplitude of lower level of output pulse 
(peak-to-peak value) 


2,0 25 3,0 V 


Duration of lower level of output pulse 
during standard signals (note 8) ty is 1 Ae |< ms 


Amplitude at zero level of output pulse V2.10 oa — 1 V 


Delay between start of the sync pulse at pin 5 
and the rising edge of the burst key pulse 


at pin 2 th 4,6 49 | 5,2 Us 
Phase detector (pin 13) 
Output voltage V 13-10 - 2, — V 
Charge current 143 - 0,9 — mA 
Discharge current 143 7 0,9 - mA 
Vertical sync pulse (pin 3) 
Output voltage (peak-to-peak value) V3-10(p-p) | 10 is a V 
Output current I3 -- — 5 mA 


Duration of output pulse during 
indirect synchronization ty fo 190 — US 


Phase variation between first vertical sync pulse 
and start of output pulse in divider mode — ~- E25 lines 


Coincidence detector (pin 9) 


Switching level (note 7) V9.10 ZA DA. 4 Oy V 
Voltage 
normal conditions (in-sync) V9.10 — 1,3 “~ V 
out-of-sync V9-10 = 27 = V 
during noise V9-10 — Z| — V 


* See waveforms Fig. 2. 
** 21 lines. 
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CHARACTERISTICS (continued) 


parameter 


Switching levels for VCR (pin 9) 


Fast time constant for phase 1 
switching level 


input current 
Vertical sync output indirect/direct 
with divider system active 
switching level* 
input current 
Flyback input pulse (pin 15) 
Switching level 
Input pulse (peak-to-peak value) 
Input resistance 
Input current 
Delay between the start of the sync 
| pulse at the video input and the 
leading edge of the flyback pulse 
Video transmitter identification circuit 
Pin 1 
Sync pulse present 
charge current 


output voltage 


No sync pulse 
discharge current 


output voltage 


Switching level output stage 
pin 18 active when: 


pin 18 inactive when: 


Pin 18 (note 9) 


Sync pulse present 
output current inactive 


No sync pulse 
minimum available output current active 
(V18-10 rat V) 
maximum allowed output current 


output voltage active (lg = 1 mA) 


V1-10 


V 1-10 


V 1-10 
V 4-10 


lig 


l1g 
lig 
V9-13 


* The maximum allowed voltage at pin 9 is Vp (pin 17). 
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Sync combination with transmitter identification 
and vertical 625 divider system 


Notes to characteristics 


1. The video signal at pin 5 must have negative-going sync. 


2. Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 


3. The slicing level is determined by the value of the resistor between pin 6 and pin 7. The 50% figure 
is obtained with a 4,7 kQ2 resistor. The slicing level P is determined by the formula: 


4880 + Re 


4. Values of external circuitry as shown in Fig. 1; the voltage in this ratio has a peak-to-peak value. 


x 100%; where Rs is the resistor between pins 6 and 7. 


5. The horizontal output configuration is an open collector with internal high voltage protection during 
the off-state of the output transistor. 


6. The horizontal output pulse width is determined by the horizontal flyback pulse. The circuit is 
designed such that the horizontal output transistor cannot be switched on during flyback, but is 
switched on directly after flyback. Thus ty = switch-off delay of horizontal output stage plus flyback 
time. 


7. When the voltage level at pin 9 is < 2,1 V, phase detector 1 (pin 8) is gated. When the level is 
> 2,7 V, the dynamical control sensitivity of the phase detector is raised such that the output current 
is increased by five times the original amount and the phase detector is not gated. 


8. An external vertical blanking pulse can be applied to pin 2 via a series resistor. The required input 
current is 2 mA. This external pulse is clamped to 2,5 V by internal circuitry. 


9. The video transmitter identification output stage at pin 18 consists of a p-n-p current source with an 
n-p-n emitter-follower. 


DEVELOPMENT SAMPLE DATA 
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video tnput 
{pin 5) 


flyback input pulse 
(pin 15) 


horizontal oscillator 
sawtooth output 
{pin 16) 


phase detector 
output current 
(pin 8) 


Loe — 


phase detector 
output current 
(pin 12) 


phase detector 
output current 
(pin 13) 
ll 
sandcastle pulse 4,5V | 
(pin 2) 2,5V 


OV 


—el ty i+ 


horizontal output 
voltage 
(pin 11) 
7280341 


Fig. 2 Phase relationship between the input and output signals of the TDA3576B. 
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Sync combination with transmitter identification TDA3576B 
and vertical 625 divider system 


APPLICATION INFORMATION (see also Fig. 3) 


The function is described against the corresponding pin number. 


1. Video transmitter identification 


A 47 nF capacitor must be connected to this pin. It charges to a level of 8 V when a sync pulse is 
detected, and discharges to a level of < 1 V when no sync pulse is detected. 


2. Sandcastle output pulse 


This output has three levels. The first and highest level (10 V) is the burst key pulse with a typical 
duration of 4,0 us. The second level, for the horizontal blanking, is typically 4,5 V with a pulse duration 
equal to the horizontal flyback pulse. For the third level an external vertical flyback pulse must be 
applied to this pin. This pulse will be clamped to 2,5 V by an internal clamping circuit. The input 
current is typically 2 mA. 


3. Vertical output pulse 


This pulse is obtained from the 625 divider circuit when standard input signals are received or from the 
sync separator when the signals are non-standard. The pulse is inhibited when no video transmitter is 
detected. Both pulses have good stability and accuracy and are used to trigger the vertical oscillator. 


4. Vertical sync pulse integrator biasing network 


The vertical sync pulse is obtained by integrating the composite sync signal in an internal RC-network. An 
external capacitor of 10 uF is required for biasing the vertical syne separator, this provides the vertical 
sync output pulse with a delay of 37 us. This value can be changed by an external resistor. A resistor of 
470 k&2 between pin 3 and +12 V gives a delay of 45 us. 


5. Video input 


The video input signal must have negative-going sync pulses. The top-sync level can vary between 1 V 
and 3,5 V without affecting the sync separator operation. The slicing level is fixed at 50% for the 

sync pulse amplitude range 0,1 to 1 V which provides good sync separation down to pulses with an 
amplitude of 100 mV peak-to-peak. The slicing level is increased for sync pulses in excess of 1 V 
peak-to-peak. The noise gate is activated at an input level < 1 V, thus when noise gating is required the 
top sync level should be close to the minimum level of 1 V. 


DEVELOPMENT SAMPLE DATA 


6. Sync separator slicing level output 


The sync separator slicing level is determined on this pin. A slicing level of 50% is obtained by 
comparing this level with the black level of the video signal, which is detected at pin 7. 


7. Black level detector output 


The black level of the input signal is detected on this pin. This is required to obtain good sync 
separator operation. A 22 uF capacitor in series with a resistor of 82 £2 must be connected to this pin. 
A 4,7 k&2 resistor connected between pins 6 and 7 results in a slicing level of 50%. 


8. Horizontal phase detector output and control oscillator input 


The flywheel filter must be connected to this pin. Typical values for the components are a capacitor of 
100 nF in parallel with an RC-network of 1 kQ and 10 uF. Furthermore, a resistor of 270 k$2 should 
be connected between pins 8 and 13 to limit the free running frequency drift. 


The output current of the phase detector depends on the condition of the coincidence detector. The 
output current is high when the oscillator is out-of-sync. The result is a large catching range, and the 
phase detector not gated. The output current is low when the oscillator is synchronized and the phase 
detector is gated; this provides good noise immunity. 
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APPLICATION INFORMATION (continued) 
9. Coincidence detector output 


A 1 uF capacitor must be connected to this pin. The output voltage depends on the oscillator condition 
(synchronized or not) and on the video input signal. The following output voltages can occur: 

@ when in-sync 13V 

@ when out-of-sync 2,/ V 

@ during noise at the input 2,1 V 


There are two switching levels at pin 9. At the first switching level when the output voltage is < 2,1 V, 
the phase detector output is low and the gating of the phase detector is switched on. When the output 
voltage is > 2,7 V, the output current of the phase detector is high and the gating of the phase detector 
is switched off. The result is a large catching range and a high dynamic steepness of the PLL. At the 
second switching level when the output voltage is > 9,2 V the sync system is switched to a short time 
constant while the indirect/direct vertical sync system remains fully operational. This condition is 
suitable for VCR application. 


10. Negative supply (ground) 


11. Horizontal sync pulse output 


This is an open collector output. The collector resistor mus be chosen such that sufficient current is 
supplied to the driver stage. The maximum current is GO mA. The circuit is designed such that the horizon- 
tal output transistor cannot be switched on during flyback, but is switched on directly after flyback. 

12. Control voltage second loop 


This voltage controls the output pulse at pin 11 (positive-going edge). The capacitor connected to this 

pin must have a minimum value of 6,8 nF. A higher value decreases the dynamic-loop gain in the second 
conirol loop. When a high dynamic-loop gain is not required a capacitor value of 100 nF is recommended. 
Horizontal shift is possible by applying an external current to pin 12. 

13. Reference voltage control loops 


The reference voltage must be decoupled by a capacitor of 10 pF. 


14. Decoupling internal power supply — 


The IC has two power terminals. The main terminal (pin 17) supplies the output stages, the sync 
separator and the divider circuit. The specially decoupled terminal (pin 14) supplies the horizontal 
oscillator. The decoupling capacitor should be 22 uF. 

15. Flyback input pulse 


This pulse is required for the second phase control loop and for generating the horizontal blanking 
pulse in the sandcastle output. The input current must be at least 0,2 mA and not exceed 3 mA. 


16. RC-network horizontal oscillator 


Stable components should be chosen for good frequency stability. For adjusting the frequency a part of 
the total resistance must be variable. This part must be as small as possible, because of poor stability of 
variable carbon resistors. The oscillator can be adjusted when pins 8 and 13 are short circuited (see Fig. 3). 


17. Positive supply 


The supply voltage may vary between 10,5 and 13,2 V. The current-draw is typ. 70 mA and the range is 
50to85mA. | _* | . | 


18. Video transmitter identification output 


This is an emitter-follower output which will be inactive (high-impedance) when the level at pin 1 is 
>4V (video transmitter detected). The output will be active high when the level at pin 1 is<1,7 V 
(no video transmitter detected). This feature can be used for search-tuning and sound-muting. 
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Fig. 3 Application circuit diagram. 
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TDA3590 


SECAM PROCESSOR CIRCUIT 


The TDA3590 is a processor circuit that converts SECAM signals into sequential phase modulated 
signals. This circuit is intended to be used in combination with the TDA3560, TDA3561 or TDA3562 
of which the 8,8 MHz oscillator signal is used as the carrier for the modulator. The TDA3590 incor- 
porates the following functions: 


@ Limiter/amplifier for the chrominance signal @ Divider circuit which generates the 4,4 MHz 
@ SECAM demodulator carrier signal from the 8.8 MHz signal of the 
@ Clamp circuit and de-emphasis for the PAL-modulator oscillator 

colour difference signals @ Sandcastle pulse detector 
@ Modulator to convert the colour difference @ SECAM switch and PAL matrix 

signals in sequential phase modulated signals @ Video amplifier 


@ Identification circuit which can be used as: 
— horizontal identification 
— vertical identification 
— combination of hor./vert. identification 


QUICK REFERENCE DATA 


Supply voltage Vp =V17-2 typ. 12 V 

Supply current Ip =147 typ. 90 mA 
Chrominance amplifier and demodulator 

Input signal PAL (peak-to-peak value) V4-2(p-p) typ. 550 mV 

Input signal SECAM (peak-to-peak value) V4-2(p-p) typ. 100 mV 

Output signal PAL (peak-to-peak value) V8-2(p-p) typ. 400 mV 

Output signal SECAM (peak-to-peak value) V8-2(p-p) typ. 1100 mV 
Identification 

Input voltage for horizontal identification V5.9 O0to8 V 

Input voltage for vertical identification V5.2 10,5 to 12 V 

Voltage at pin 6 for PAL V6.2 typ. 10,3 V i 
Voltage at pin 6 for SECAM V6.2 typ. 2 Ns — 
Sandcastle pulse detector — 
Vertical blanking level V 19-2 typ. Lb -¥ 

Horizontal blanking level V 49.2 typ. 35° V 

Burst gating level V 49.2 typ. 7,0 V 

Luminance amplifier 

Luminance input signal (peak-to-peak value) V 16-2(p-p) typ. 0,5 V 

Luminance output signal (peak-to-peak value) V 15-2(p-p) typ. 1V 

PAL-matrix and SECAM-switch | a na 

Burst signal amplitude (peak-to-peak value) V4 1:12-2(p-p) typ. 60 mV 
Amplification for PAL typ. O dB 
Amplification for SECAM typ. 6 dB 


PACKAGE OUTLINE 24-lead DIL; plastic with heat spreader (SOT-101B). 
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Fig. 1 Block diagram. 


SECAM processor circuit TDA3590 


GENERAL DESCRIPTION 


Demodulation 


The TDA3590 comprises a chrominance and an identification demodulator, both using the same 
reference tuned circuit. The identification circuit automatically detects whether the incoming signal 
at pin 4 is SECAM or not (NTSC, PAL or black-and-white). When PAL signals are received, they are 
diverted via pin 16 to the chrominance output (pin 8). 


The delay line connected to pin 16 delays the PAL luminance signal. The SECAM signal has the same 
delay in the processor circuitry. When SECAM signals are received, the PAL signal path is switched 
off. Then, the SECAM signal is applied to a limiter/amplifier (via a bandpass filter with a bell-shaped 
response, after which it is demodulated). The (R—Y) and (B—Y) signals are available sequentially, so 
only one demodulator is necessary. After demodulation the signals are applied to an H/2 switch, which 
separates the two colour difference signals. Now the signals are applied to the (R—Y) and (B—Y) 
clamp circutts, where the black levels are clamped to the same d.c. level. The optimum black level can 
be obtained at the end of the horizontal burst, so the timing of the (R—Y) and (B—Y) clamp is deter- 
mined by an internally generated pulse of 800 ns, which starts just after the sandcastle burst gate 
pulse. The two signals are added again after clamping. The signal is applied to the modulator via a 
de-emphasis, blanking and reinsertion circuit. 


lf V5.9 > 2 V, artificial black levels are inserted during the horizontal blanking period. The clamp 
circuits then react upon these levels instead of the demodulated burst signals (necessary in case there 
are no horizontal burst signals available). The inserted signals may not be identical to the detected 
signals, because of circuitry spread. This can be corrected by detuning the demodulator tuned circuit. 


Modulation 


The (R—Y)/(B—Y) ratio is 1,78 at the de-emphasis output (pin 20). The demodulated (R—Y) and 
(B—Y) signals have a positive phase position for a magenta colour. 


A burst signal is added to the demodulated SECAM signal at the input of the modulator. A sequential 
modulated chrominance signal is present at the modulator output. The modulation carriers of the (R—Y) 
and (B—Y) signals are 90° out of phase. The burst is modulated in the + (R—Y) direction and is only 
present during an (R—Y) line. The modulated (R—Y) component has the same phase position as the 
(R—Y) burst for a magenta colour. 


Identification 


The identification circuit compares the voltage difference, which is obtained after demodulation, with 
the phase of the flip-flop. For horizontal identification this comparison occurs during the internally 
generated 800 ns pulse. Only SECAM signals have a voltage difference from line to line during com- 
parison. If the phase relationship between both the signals is wrong, the flip-flop will get a reset with an 
extra input pulse. 


The identification detector information is also used for colour killing and for switching to PAL, if 
required. 


The identification (as above) occurs when the horizontal identification system is active. When the 
vertical identification system is switched on (pin 5), the system only compares the demodulator output 
voltage during line scanning of the vertical blanking. The further operation is identical to the horizontal 
identification, 


Sandcastle pulse detector 


The sandcastle pulse detector is able to handle a 3-level sandcastle pulse. It detects the various blanking 
and gating pulses and it generates the correct drive pulses for the clamping circuits. 
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GENERAL DESCRIPTION (continued) 
Carrier generation 


The carrier signal for the PAL modulator is obtained from the 8,8 MHz oscillator signal of the TDA3560. 
The frequency of this signal is divided-by-two to obtain 90° shift. These two signals are applied to the 
modulator. There is a possibility that the two dividers in the TDA3560 (pins 23 and 24) and the 
TDA3590 are out-of-phase. This can be corrected by connecting pins 9 and 10 of the TDA3590 to pins 
24 and 23 of the TDA3560 respectively. At incorrect phase, the TDA3590 divider is reset and correct 
phase is obtained. 


PAL-matrix and SECAM-switch 


The colour difference signals are transmitted sequentially in the SECAM-system, so the modulated 

PAL-signal from the TDA3590 is also. sequential. The consequences are: 

@ The two colour difference signals are mixed again in the delay line matrix circuit, so that both 
demodulators get a combination of an (R—Y) and (B—Y) signal. The phase position of the reference 
carrier must be very accurate for obtaining a proper demodulated signal, otherwise colour errors will 
occur (e.g. in the NTSC-system). 

@ Two different signals are added or subtracted in the matrix circuit, which results in an amplitude 
that has half the amplitude when compared with a normal PAL signal. 


Increase of the chrominance signal in the TDA3590 results in an overdrive of the chrominance am- 
plifier of the TDA3560. 


These effects can be avoided by the matrix and switching circuit which is included in the TDA3590. 
The direct and delayed (from the PAL delay line) signals are applied to the processor where they 
are matrixed (for PAL) or switched (for SECAM). In the latter condition, the gain of the circuit is 
twice as high as for the normal PAL reception. The phase accuracy is not critical in this situation, 
because the two colour difference signals are not mixed. 


For SECAM, the (B—Y) output of the SECAM-switch will be a signal without burst. The (R—Y) output 
of the SECAM-switch only has a burst during the +(R—Y) line. This burst is modulated in the +(R—Y) 
direction, 
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RATINGS 


Limiting values in accordance with the Absolute Maximum 


Supply voltage 
Total power dissipation 
Storage temperature range 


Operating ambient temperature range 


CHARACTERISTICS 


Vp= 12 V; Tamb = 25 OC; unless otherwise specified 


Supply voltage 


Supply current 


Total power dissipation 


Chrominance amplifier and demodulator 


Input signal PAL (peak-to-peak vaiue) 


Input signal SECAM (peak-to-peak value) 


Input current 
Input capacitance 
(R--Y)/(B—Y) ratio before modulation (pin 20) 


Relative deviation of the black level of the 
colour difference signals before modulation 


Output signal PAL (peak-to-peak value) 
Output signal SECAM (peak-to-peak value) 
Output impedance 


Input voltage for clamping on the back-porch 
of the colour difference signals 


Input voltage for insertion of the 
artificial black level after demodulation 


Input resistance between pins 23 and 24 
Input capacitance between pins 23 and 24 


Input current at pin 5 


V5.2=12V 
Output current at pin 5 
V5.2=0V 


system (IEC 134) 


Vp °V47.2 
Prot 
T stg 


Tamb 


C4.2 


see note 1 


V8-2(p-p) 
V8-2(p-p) 
IZ3.| 


TDA3590 


max. ae 
max. 17 
—25 to + 150 
—25 to + 65 
typ. t2 
10,8 10 13,2 
typ. 90 
typ. 1,1 
typ. 550 
55 to 1100 
typ. 100 
15 to 300 
typ. 5 
< 5 
typ 1,78 
typ. 400 
typ. 1100 
typ. 50 
0,5 

typ. 
typ. 17 
. 25 
<< 25 
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CHARACTERISTICS (continued) 
Identification 

Input voltage for horizontal identification 
Input voltage for vertical identification 
Voltage at pin 6 for PAL 

Voltage at pin 6 for SECAM 

Identification ‘on’ for SECAM 

Colour ‘off’ at SECAM 

Colour ‘on’ at SECAM 

Voltage at pins 9 and 10 for SECAM 
Voltage between pins 9 and 10 for SECAM 
Permissible voltage at pins 9 and 10 for PAL 


Sandcastle pulse detector and clamping pulse generator 


Voltage level at which the vertical blanking 
pulse is separated 
required pulse amplitude 

Voltage level at which the horizontal blanking 
pulse is separated 
required pulse amplitude 

Voltage level at which the burst gating 
pulse is separated 
required pulse amplitude 

Internal clamping pulse duration (see note 2) 


Input current at Vjg.9=7V 


Carrier generator (see note 3) 


Input signal from TDA3560 (peak-to-peak value) 


Input resistance 


Luminance amplifier 
Input signal (peak-to-peak value) 


Output signa! (peak-to-peak value) 
at V16-2(p-p) =05V 


Input current 
Output impedance (load: R45.9 = 2 kQ) 
Frequency response (—3 dB) 
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V5.2 

V5.2 

V6-2 

V6-2 

V6-2 

V6-2 

V6-2 

V9.2; V10-2 
V9-10 
Vg-2: V10-2 


V7-2(p-p) 
R7.2 


V16-2(p-p) 


V'15-2(p-p) 
6 
1215-2 | 

f 


0to8 

10,5 to 12 
typ. 10,3 
typ. 7 
typ. 10,7 
typ. 9,20 
typ. 9,05 
typ. 10,5 
< — 3 
8,2 to 10,3 
typ. 1,5 
1 to 2 

2to3 

typ. 3,5 
3 to 4 
4to6,5 

typ. i 
6,5 to 7,5 

> 7,5 
typ. 0,8 
typ. 10 
= 150 
typ. 4,4 
typ. 0,5 
typ. 1 
typ. 0,15 
typ. 20 
> 8 


See OS 
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PAL-matrix and SECAM-switch 


Burst signal amplitude (peak-to-peak value) V11:12(p-p) typ. 60 mV 
Input impedance 2141-12-2| typ. 2 kQ 
Amplification for PAL typ. O dB 
Amplification for SECAM typ. 6 dB 
Difference in amplification from the inputs 

to one output for PAL < 5 % 
Phase error from line-to-line in the (R—Y) output 

for zero-error in the (B—Y) output for PAL < 2,59 
Output impedance 213-14-2| typ. 40 2 


Notes to the characteristics 


1. When an artificial black level is inserted after demodulation, the resulting black level deviation depends 
on the adjustment of the demodulator tuned circuit. It is therefore possible to obtain a value of zero 
per cent. 

2. This pulse starts directly after the burst clamping pulse. 


3. The phase delay between the oscillator output of the TDA3560 and the input of the TDA3590 
(pin 7) must be adjusted such, that the burst amplitude at pin 28 of the TDA3560 is minimum. 
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SECAM processor circuit TDA3590 


Note to Fig. 2 


V5.2 <0,5 V_ : horizontal identification and black level clamping. 
V5.2 > 10,5 V : vertical identification and artificial black level. 
V5.2 = 5to7 V: horizontal identification and artificial black level. 


PINNING 

1. Limiter feedback to pin 4. 

2. Ground. 

3. Limiter feedback. 

4. Input limiter; PAL identification input; SECAM chrominance/identification input. 
5. Viaad.c. voltage to this pin, the SECAM identification system can be chosen. 


At V5.9 <8 V the processor is preset for horizontal identification. 

At V5.2 > 10,5 V the processor is preset for vertical identification. 

At V5.2 < 0,5 V the demodulated black level of the SECAM horizontal burst will be used as 

black level reference. 

At V5.2 > 2 V the demodulated chroma signal will have an artificial black level during the SECAM 
horizontal burst. 

6. Store capacitor of PAL/SECAM identification circuit; 
horizontal identification: 100 nF 
vertical identification: 1 uF 

7. Input of 8,8 MHz oscillator signal. 

8. PAL/processed SECAM signal output (chrominance output). 

9. Identification input of 8,8 MHz divider (to pin 24 of TDA3560). 

10. Identification input of 8,8 MHz divider (to pin 23 of TDA3560). 

11. Direct chrominance input of PAL matrix/processed SECAM switch. 

12. Delayed chrominance input of PAL matrix/processed SECAM switch. 

13. PAL/processed SECAM (R—Y) h.f. output. 

14. PAL/processed SECAM (B—Y) h.f. output. 

15. Luminance output. 

16. Luminance/PAL input. 

17. Positive supply voltage (+ 12 V). 

18. Decoupled positive supply voltage. 

19. Three-level sandcastle pulse input. It detects the various blanking and gating pulses and it generates 
the correct drive pulses for the clamping circuits. 

20. De-emphasis is performed at this pin with a 1,8 kQ resistor and a 270 pF capacitor. To avoid moiré 
patterns on the screen, additional filtering of the demodulator double-frequency products is obtained 
by a 47 pF decoupling capacitor. 

21. Store capacitor (B—Y) clamp. 

22. Store capacitor (R—Y) clamp. 

23. Demodulator reference tuned circuit. 

24. Demodulator reference tuned circuit. The demodulator reference circuit has to be tuned to a nominal 
frequency of about 4,33 MHz. The quality factor of the tuned circuit must be nominal 2,45. 


os 
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APPLICATION INFORMATION (see Fig. 2) 
The function is described against the corresponding pin number 
Pin 4. Chrominance input | 


The SECAM input signal is typically 100 mV peak to peak, while the PAL input signal is about 550 mV 
peak to peak. This corresponds to a PAL/SECAM ratio of 5,5 (based on 75% saturated colour bar signals). 
The input signal, which should be free from any sound modulation, is applied single-ended to pin 4 via 

a filter which provides the required bell-shaped bandpass for SECAM signals. D.C. biasing takes place via 
coil L1, which has an unloaded quality factor between 80 and 100. | 


Pin 8. Chrominance output 


During PAL reception, this output is internally connected to the luminance stage, therefore a composite 
video signal of 0,9 V peak to peak (typical) is present at the output. During SECAM reception, the 
chrominance output stage is connected to the modulator. The sequentially modulated (R—Y) and (B—Y) 
signals are then available at the output (amplitudes of typically 1100 mV peak to peak). These signals 
are applied via a chrominance bandpass filter to the chrominance a.c.c. amplifier in the TDA3560. 


Pin 6. System identification 


A 1 pF capacitor is connected to this pin. During PAL reception, the typical voltage at pin 6 is 10,3 V. 
The chrominance output stage is then internally connected to the luminance stage and the PAL matrix 
circuit is activated for normal matrixing of the PAL signals. During SECAM reception, the voltage at 
pin 6 is about 7 V (typical). The chrominance output stage is connected to the modulator and the 
SECAM switch is enabled. During noisy SECAM signals, the voltage at pin 6 increases and colour 
killing/unkilling occurs around 9,20 V and 9,05 V respectively. 


Pin 5. Horizontal/vertical identification 


Horizontal or vertical identification can be selected depending on the externally applied voltage at pin 5. 
When the d.c. level on pin 5 changes with time (pulse information), a combination of horizontal and 
vertical identification is possible. 


Horizontal identification 


If the voltage at pin 5 is <2 V, horizontal identification occurs with black level clamping. This clamping 
occurs on the back-porch of the demodulated colour difference signals. If artificial black level insertion 
is required, the voltage at pin 5 should be <8 V. | 


Vertical identification 


If the voltage at pin 5 is > 10,5 V, vertical identification occurs, i.e. identification on 9 lines in the 
vertical blanking period. In this mode, the black level is artificially inserted after demodulation. 


Pin 19. Sandcastle pulse 


A 3-level sandcastle pulse is required and this can be directly coupled to the sandcastle pulse detector. 
Horizontal blanking, vertical blanking and burst clamping pulses are separated by the IC. A clamping 
pulse of 800 ns is generated internally just after the burst gating pulse. The input current is typically 

10 vA at an input signal of 7 V. 
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Pins 16 and 15. Luminance input/output 


The input signal at pin 16 should be typically 0,5 V peak to peak. The input impedance is relatively 
high, so a 22 nF coupling capacitor can be applied. This luminance signal is internally clamped and 
after a 2 times amplification available at pin 15. 


During SECAM reception, the luminance signal is delayed by about 470 ns in a luminance delay line. 
The chrominance and luminance signals are then correctly timed at the output of the TDA3590. 


During PAL reception, the composite video signal passes through this delay line and, after amplification, 
is available at pins 8 and 15. The nominal amplitude of the signals is 900 mV peak to peak in both cases. 


Pins 11, 12, 13 and 14. SECAM switch and PAL matrix 


During PAL reception, the system identification ‘enables’ the PAL matrix circuitry. An a.c.c. composite 
chroma signal (from pin 28 TDA3560) is coupled via the glass delay line to pin 12 of the TDA3590. 

A direct signal is applied to pin 11 of the TDA3590 via a resistor network. Active matrixing takes 

place in the IC and consequently (R~Y) and (B—Y) signals are available at pins 13 and 14 respectively. 
These signals are applied to the TDA3560 demodulators (pins 22 and 21 respectively). 


During SECAM reception, the PAL matrix circuitry is ‘disabled’ and the SECAM switch is ‘enabled’. 
A sequentially modulated (R—Y) and (B—Y) signal is available at pin 28 of the TDA3560. Direct and 
delayed signals are applied to pins 11 and 12 of the TDA3590, and via the SECAM switch the (R—Y) 
and (B—Y) signals are applied to their respective demodulator in the TDA3560. 


Pins 17 and 18. Supply voltage (+ 12 V) 

Correct operation is ensured within the supply range of 10,8 V to 13,2 V, and the typical power 
dissipation of the IC is 1,1 W at 12 V. 

Pins 17 and 18 are separated by an external RC filter. Pin 18 is the supply for biasing several current- 
sinks in the IC and for all the output stages. 


This supply voltage separation minimizes crosstalk via the supply lines between various parts of the 
circuitry. The capacitor at pin 18 must be small (~ 1 uF) so that, if pin 17 is short-circuited to ground, 
the collector-base junction of a transistor in the IC, through which the discharge current flows, is not 
damaged. 


Pin 20. De-emphasis 


De-emphasis is performed at this pin with a 1,8 kQ and a 270 pF capacitor. To avoid moiré patterns 
on the screen, additional filtering of the 8,8 MHz signal is obtained by a 47 pF decoupling capacitor. 


Pins 21 and 22. Clamping of (R—Y) and (B—Y) signals 


After demodulation, the sequential (R-Y) and (B—Y) signals are separated by means of an H/2 switch 
and passed-on to their respective clamping circuits, where they are clamped to the same d.c. level. The 
value of each clamping capacitor should be 100 nF and they may, if desired, be increased to 470 nF. 


Pins 23 and 24. Demodulator reference tuned circuit 


The SECAM signal is applied to the demodulator via the ‘bell-filter’ and limiter/amplifier. Only one 
demodulator is used because of the sequential nature of the signal. The reference signal, obtained from 
the tank circuit, is applied to pins 23 and 24. At V5.9 > 2 V, the tuning and damping of the tank cir- 
cuit should be done in such a way that a minimum modulator output voltage at pin 8 of the TDA3590 
is obtained (the (R—Y) and (B—Y) information in the SECAM video signal is switched off). Therefore, 
any deviations between the black levels (when clamping on the back-porch and when an artificial black 
level is filled in) can be made minimum. 
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APPLICATION INFORMATION (continued) 
Pin 7. Carrier generation 


An 8,8 MHz signal from pin 25 of the TDA3560 is applied via pin 7 to the divider circuit in the 
TDA3590. Two 4,4 MHz signals are obtained with a phase shift of 90° with respect to each other. 
These signals are applied to the modulator via an H/2 switch. The phase delay of the 8,8 MHz input 
signal must be adjusted such that the burst amplitude of the chrominance signal at pin 28 (TDA3560) 
has its minimum amplitude. Under this condition, the burst generated by the TDA3590 is in phase 
with the (R—Y) reference signal for the demodulator in the TDA3560. Since the a.c.c. of the 
TDA3560 operates in the + (R—Y) direction, the burst signal at pin 28 of the TDA3560 will have 

its minimum amplitude. 


Pins 9 and 10. Divider resetting 


The output of the burst phase detector of the TDA3560 is connected to pins 9 and 10. At SECAM 
reception, the differentia! a.c. current information, obtained from the burst detector (TDA3560), is 
applied to pins 9 and 10 (TDA3590). This gives information about the phase relationship between the 
two 4,4 MHz dividers in both ICs. The TDA3590 now generates a minimum relative voltage between 
pins 9 and 10 at an absolute voltage level of 10,6 V. The result is that the oscillator control function 
of the TDA3560 is overruled, and the oscillator is set to 2 x 4,43 MHz. 
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Fig. 3 PAL/SECAM application circuit diagram using the TDA3590 and TDA3562., 

Note to pin 5 TDA3590: V5.9 < 2 V; horizontal identification and black level clamping. 
V5-2 > 10,5 V; vertical identification and artificial black level. 
V5-2 = 5 to 7 V; horizontal identification and artificial black level. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3590A 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


SECAM PROCESSOR CIRCUIT 


GENERAL DESCRIPTION 


The TDA3590A processor circuit converts SECAM signals into sequential phase-modulated (quasi-PAL) 
signals. 1t combines all the functions of the TDA3590, TDA3591 and TDA3591A to provide a complete 
SECAM processor system. The circuit is intended for use in conjunction with TDA3560, TDA3561, 
TDA3561A, TDA3562A or TDA3566 to provide SECAM/PAL/NTSC/black-and-white processor 
combinations. 


Features 
@ Limiter/amplifier for chrominance signal @® Divider circuit to provide 4,4 MHz carrier 
@ SECAM demodulator from 8,8 MHz signals generated in 
© Clamp circuits and de-emphasis for colour TDA3560/61/61A/62A/66 
difference signals @ Sandcastle pulse detector 
@ Modulator to convert colour difference @ SECAM switch and PAL matrix 
signals into sequential, phase-modulated e@ Video amplifier 
signals @ Pin compatibility with TDA3590, TDA3591 
@ identification circuit for horizontal, and TDA3591A when application requires 
vertical or combined horizontal and SECAM ident priority (does not apply with 
vertical SECAM identification PAL ident priority) 
QUICK REFERENCE DATA 
Supply voltage Vp=V17.2 typ. 12 V 
Supply current Ip=147 typ. 100 mA 
Chrominance amplifier and demodulator 
Input signal PAL (peak-to-peak value) V4-2(p-p) typ. 550 mV 
Input signal SECAM (peak-to-peak value) V4-2(p-p) typ. 100 mV 
Output signal PAL (peak-to-peak value) 
at V16(p-p) =1,2V V8-2(p-p) typ. 900 mV 
Output signal SECAM (peak-to-peak value) V8-2(p-p) typ. 500 mV 
Identification 
Input voltage range for horizontal identification (pin 5) V5.9 Oto8 V 
Input voltage range for vertical identification (pin 5) V5.9 10,5 to 12,0 V — 
Voltage at pin 6 for PAL V6.2 typ. 10,2 V a 
Voltage at pin 6 for SECAM V6.2 typ. 7,0 V ace 
Sandcastle pulse detector — 
Vertical blanking level V19.2 typ. 1,5 V 
Horizontal blanking level V19-2 typ. 3.5:°V 
Burst gating level V19.2 typ. 7,2 V 
Luminance amplifier 
Luminance input signal (peak-to-peak value) V16-2(p-p) typ. 1,2 V 
Luminance output signal (peak-to-peak value) V1 5-2(p-p) typ. 3,0 V 
PAL matrix and SECAM switch 
Burst signal amplitude (peak-to-peak value) V11;12-2(p-p) _ tYP. 60 mV 
Amplification for PAL typ. O dB 
Amplification for SECAM typ. 6 dB 


PACKAGE OUTLINE 
24-lead DIL; plastic (with internal heat spreader) (SOT-101B). 
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Fig. 1 Block diagram. 
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DEVELOPMENT SAMPLE DATA 


SECAM processor circuit TDA3590A 


PINNING 


1. Identification coupling input for PAL/not-PAL identification using half the saturation voltage of 
the PAL decoder. 

2. Ground. 

3. Limiter feedback. 

4. SECAM video input. 

5 identification selection input using a d.c. level to preset the identification mode of horizontal/ver- 
tical detection + black level clamping/insertion. 

6. Storage circuit input to SECAM/not-SECAM identification detector. 

7. Divider circuit input of 8,8 MHz from the PAL decoder. 

8. Chrominance signal output comprising PAL or processed SECAM (quasi-PAL). 

9. Carrier signal phase identification input from the burst phase detector of the PAL decoder. 

10. As for pin 9. 

11. Direct chrominance input to SECAM switch/PAL matrix. 

12. Delayed chrominance input to SECAM switch/PAL matrix. 

13. Colour difference output (R-Y). 

14. Colour difference output (B-Y). 

15. Luminance output. 

16. Luminance/PAL input. 

17. Positive supply voltage (Vp). 

18. Decoupled positive supply voltage. 

19. Three-level sandcastle pulse input. 

20. De-emphasis circuit connection. 

21. Storage capacitor connection for (B-Y) clamp. 

22. Storage capacitor connection for (R-Y) clamp. 

23. Connection for reference tuned circuit for SECAM chrominance and identification demodulators. 

24. As for pin 23. 


FUNCTIONAL DESCRIPTION 
Demodulation 


The chrominance and identification demodulators of the TDA3590A both share the same reference 
tuned circuit (pins 23 and 24). The identification circuit automatically detects whether the incoming 
signal is SECAM or not-SECAM. 


When the incoming signals are not-SECAM (PAL/NTSC/black-and-white) they are diverted via pin 16 
to the chrominance output at pin 8 and no signal demodulation takes place. The delay line connected 
to pin 16 delays the signals to equalize the delay of the SECAM processor circuitry. When SECAM 
signals are received the PAL signal path is switched off. 


Incoming SECAM signals are applied to pin 4 via an external bell filter. The signals are amplified, 
limited and then demodulated. The limiters give optimum i.f. interference suppression. Only one 
demodulator is necessary as the colour difference signals are available sequentially. After demodulation 
the colour difference signals are separated by an H/2 switch and then applied to (R-Y) and (B-Y) clamp 
circuits where the black levels are clamped to the same d.c. level. The optimum black level can be 
obtained at the end of the horizontal burst, so the timing of the (R-Y) and (B-Y) clamp is determined 
by the last 1,5 us of the burst gate pulse. 


The two colour difference signals are combined again after clamping and then applied to the modulator 
via de-emphasis, blanking and reinsertion circuits. 


The ratio of (R-Y) to (B-Y) at the de-emphasis output (pin 20) is 1,78. The external de-emphasis 
components of R = 1 kQ“. and C = 470 pF give a spread at the internal de-emphasis network < 20%. 
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FUNCTIONAL DESCRIPTION (continued) 


If artificial black level reinsertion is required: the burst gating pulse (Fig. 2) is used to time black level 
clamping. Artificial black levels are inserted during the horizontal blanking period when V5.9 > 2 V. 
The clamp circuits then react to the artificial levels instead of the demodulated burst signals (this is 
necessary when no horizontal burst signals are available). The inserted signals may not be identical to 
the demodulated signals because of circuitry spread but this can be corrected by detuning the demodu- 
lator reference tuned circuit. 


Modulation 


A burst signal is reinserted into the combined SECAM signal at the input to the sequential phase 
modulator. The nominal duration of this burst is 2,6 ws which approximates to the duration of the 
PAL burst and, in combination with the horizontal blanking pulse (used as keying pulse in the SECAM 
switch), minimizes interference in the a.c.c. loop of the TDA3560/61/62. 


At the input to the modulator the (R-Y) and (B-Y) signals have a positive phase position for magenta 
colour, The modulation carriers for the (R-Y) and (B-Y) signals are 90° out of phase; the burst is 
modulated in the + (R-Y) direction and is only present during an (R-Y) line, the modulated (R-Y) 
component has the same phase position as the (R-Y) burst for magenta colour. 


The chrominance output from pin 8, in the SECAM made, is a quasi-PAL signal with alternate line, 
sequential modulation. Odd and even harmonics of the 4,4 MHz carrier introduced by the modulator 
are suppressed by internal filters. A correction is made to the burst-chrominance ratio of the quasi-PAL 
signals for equal saturation of PAL and SECAM signals. 


Identification 


Identification of the SECAM signal is performed using the fact that only SECAM has a line-to-line 
difference in demodulated voltage level. This is detected during the last 1,5 us of the burst gate pulse. 
A flip-flop, which is switched by the burst gate pulse, provides the reference input to the identification 
detector. Here the phase of the flip-flop is compared with that of the changing voltage levels from the 
demodulator. The SECAM identification circuits operate when selected by the voltage on pin 5; this 
may be horizontal, vertical or combined horizontal and vertical identification, depending on the 
switching arrangements of pin 5. An internal voltage divider presets pin 5 to 6 V to give automatic 
selection of horizontal identification plus black level re-insertion. Vertical identification is selected by 
taking the voltage on pin 5 above 10,5 V, then the system compares the demodulator output voltage 
only during line scanning of the vertical blanking. 


Information obtained from the identification detector is also used for colour killing and, if required, 
for switching to PAL. 


Luminance amplification 


The luminance amplifier input at pin 16 can be up to 1,2 V (peak-to-peak value) which equates to a 
peak-to-peak voltage of 2,7 V —7 dB. The amplifier gain is typically 8 dB. The luminance clamping 
circuit is activated during the SECAM identification timing (see Fig. 2). 


Sandcastle pulse detection 


The sandcastle pulse detector requires a three-level sandcastle pulse to provide horizontal blanking, 
vertical blanking and burst gate pulses. The detected burst gate pulse triggers a pulse generator which 
produces two timing pulses, pulse ‘A’ and pulse ‘B’ (see Fig. 2). Pulse ‘A’ is used to time the PAL 

burst modulator and to trigger the H/2 flip-flop. Pulse ‘B’ provides the timing of the (R-Y) clamp 
(present only during a red line); the (B-Y) clamp (present only during a blue line); the luminance clamp 
(present every line); and the SECAM horizontal identification circuit. 
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OEVELOPMENT SAMPLE DATA 


SECAM processor circuit TDA3590A 


detected burst 
gate pulse 


easels Ais 


———___—-» 


—>| |~<— 0,2 us 0,3 us —| <— 


pulse generator 
pulse ‘A’ output 


pulse generator <«—15us —» 
pulse ‘B’ output 


7287650 


«am@ — 26us —- 


Fig. 2 Burst gate timing pulse generation. 


PAL matrix and SECAM switch 


The PAL matrix and SECAM switch is included in the TDA3590A to facilitate handling of the two 
chrominance signal types, PAL and SECAM. For PAL, the direct chrominance signal and the chromi- 
nance signal delayed by the PAL delay line are used by the PAL matrix to separate the two colour 
difference signals. Phase accuracy is not critical for this operation as the colour difference signals are 
not mixed. For SECAM, the quasi-PAL sequential colour difference signals are separated by switching. 
The gain of the switching circuit is two times that for normal PAL reception to maintain signal balance 
between the two systems. The (B-Y) output from the SECAM switch is a signal with no burst; the 
(R-Y) output has a burst modulated in the + (R-Y) direction during the + (R-Y) line. There is minimal 
crosstalk between the colour difference signals in the SECAM switch. 


Carrier generation 


The carrier for the sequential phase modulator is obtained using the 8,8 MHz input from the PAL 
decoder. This input is divided by two to provide two 4,4 MHz signals with a phase relationship of 909. 
Correct phasing between the 4,4 MHz and the PAL decoder is ensured by the 4,4 MHz phase identifier 
circuit which resets the divider if the phasing is wrong (see Figs 3 and 4 for inter-connections). The 
inputs/outputs to the phase identifier have internal current sources in the case of SECAM. 


Coupling of identification systems 


Coupling of system identification between TDA3590A and a PAL decoder is performed using the 
functions of pins 1 and 6. The voltage level at pin 1 is controlled by the PAL/not-PAL detection of 
the PAL decoder; the voltage level at pin 6 is a function of SECAM/not-SECAM detection of the 
TDA3590A modified by the action of pin 6 external circuit. 


The circuit action is as follows and is summarized in Table 1. 


Channel switching During channel switching pin 6 is taken rapidly to a high voltage (+ 10,2 V) by 
the external circuit. This corresponds to the not-SECAM mode of the 
TDAS5S90A. 


PAL The high voltage level at pin 6 caused by channel switching is maintained by the 
TDA3590A when it recognizes the signal as not-SECAM. An internal current 
source keeps pin 6 voltage high, locking the TDA3590A in the not-SECAM 
mode. This condition is maintained even if reflected PAL signals are present. 
The PAL decoder recognizes the signal as PAL and takes pin 1 of TDA3590A 
to a voltage of between 0,5 and 2,6 V, depending on the setting of the satura- 
tion voltage. The system is thus locked in the PAL mode. 
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FUNCTIONAL DESCRIPTION (continvec) 


SECAM 


Black-and-white 


The initial high voltage level (= 10,2 V) at pin 6 caused by channel switching 
sets the TDA3590A in the not-SECAM mode and during this time the PAL 
decoder detects a not-PAL signal. This causes a voltage at pin 1 of <0,4 V 
which prevents the internal current source of TDA3590A maintaining the high 
voltage level of pin 6 which, in turn, allows the TDA3590A to detect SECAM. 
The initiation of SECAM detection is delayed by the action of pin 6 external 
circuit and commences when pin 6 approaches 9,1 V. The SECAM signals are 
converted by TDA3590A to quasi-PAL signals at pin 8 which are detected by 
the PAL decoder as PAL signals. The resulting modes of operation are SECAM 
for the TDA3590A and PAL for the PAL decoder, together giving a system 
operation in the SECAM mode. 


The TDA3590A 's initially set in the not-SECAM mode as previously described. 
The PAL decoder detects not-PAL and the TDA3590A detects not-SECAM 
which results in a system operation in the colour-killing mode. 


Table 1 System operating modes 


TDA3590A mode 


SECAM 
SECAM 
not-SECAM 
not-SECAM 


PAL decoder mode system operating mode 


PAL SECAM 

not-PAL condition not used 
PAL PAL 

not-PAL black-and-white 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 17) Vp=V417-2 max. 13,2 V 

Total power dissipation Prot max, 1,88 W 

Operating ambient temperature range Tamb —25 to+65 °C 
Storage temperature range Tstg —25 to +150 9C 
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CHARACTERISTICS 


Vp = V47-2 = 12 V; Tamb = 25 OC; unless otherwise specified. The parameter values are valid only 
when the reference tuned circuit has been aligned as detailed in note 1. 


parameter symbol! max. unit 
Supplies 
Supply voltage range (pin 17) V17-2 13,2 V 
Supply current (pin 17) 147 — mA 
Input current (pin 18) l18 170 LA 
Total power dissipation Prot — W 
Chrominance amplifier and demodulator 
| Input signal PAL (peak-to-peak value) V4-2(p-p) 1,1 V 
Input signal SECAM (peak-to-peak value) V4-2(p-p) 300 mV 
Input resistance (pin 4) R4.2 — kQQ 
= Input capacitance (pin 4) C4.2 5 pF 
ms (R-Y)/(B-Y) ratio before modulation (pin 20) — 
aa Relative black level deviation of colour 
S difference signals before modulation (note 2) 
s Output signal PAL (peak-to-peak value) | 
ze at V16(p-p) = 1.2 V V8-2(p-p) - 
we Output signal SECAM (peak-to-peak vaiue) | V8-2(p-p) — 
o Output impedance | IZg.9| — 
a Input voltage for clamping on back porch 
fi of colour difference signals V5.2 0,5 
a Input voltage for artificial black level 
insertion after demodulation V5.2 — 
Input resistance between pins 23 and 24 R324 = 
Input capacitance between pins 23 and 24 C23.24 — = 
Linearity of (B-Y) signal (pin 8) (note 3) — — 
Linearity of (R-Y) signal (pin 8) (note 4) | — — 
Input resistance (pin 5) R5.2 _ 


Chrominance demodulator zero point 
stability (pin 20) (note 5) fo 


Offset (B-Y) black level (pin 8) at fg clamping; 
foffset = 44 MHz 


Offset (R-Y) black level (pin 8) 
at fo clamping; foftset = 4,4 MHz 
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CHARACTERISTICS (continued) 


Identification SECAM/not-SECAM 


Input voltage range for horizontal 


identification (pin 5) V5.2 
Input voltage range for vertical . 

identification (pin 5) V5.2 
Voltage at pin 6 for PAL V6.2 
Voltage at pin 6 for SECAM V6.2 
Identification ON for SECAM V6-2 
Colour OFF for SECAM V6.2 


Colour ON for SECAM V6-2 
Voltage at pins 9 and 10 for SECAM | V9.9: 10-12 
Voltage between pins 9 and 10 for SECAM | Vo9.10 


Permissible voltage range at : 
pins 9 and 10 for PAL V9.2: 10-2 


Sandcastle pulse detector and 
clamping pulse generator 


Voltage level at which the vertical 
blanking pulse is separated ~V49-.2 
required pulse ampiitude 

(peak-to-peak value) V19-2(p-p) 

Voltage level at which the horizontal 
blanking pulse is separated V19.2 
required pulse amplitude 

(peak-to-peak value) V19-2(p-p) 

Voltage level at which the burst 
gating pulse is separated : V19-2 
required pulse amplitude 

(peak-to-peak value) V19-2(p-p) 


HLL 


Input current at Vig.9=7V lig 


Carrier generator (note 6) 


Input signal from TDA3560/61/61A/62A/66 
(peak-to-peak value) 


Input resistance 


Input capacitance 
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Luminance amplifier 


Input signal (peak-to-peak value) V 16-2(p-p) 


Chrominance input signal when no luminance 


information is present (peak-to-peak value) V 16-2(p-p) 
Gain (pin 16 to 15) at f4g = 4,4 MHz G16-15 
Input current (pin 16) 116 
Input resistance during clamping (pin 16) R16-2 
Output impedance (pin 15) at 145 = 2 mA IZ15-2! 


Frequency response at —3 dB (pin 16 to 15) f 


Gain (pin 16 to 8) at f4g = 4,4 MHz; 
not-SECAM condition 


Frequency response at —3 dB (pin 16 to 8) 
not-SECAM condition 


G16-8 


PAL matrix and SECAM switch 
Burst signal amplitude (peak-to-peak value) 


V11; 12(p-p) 
R11; 12-2 
C11; 12-2 
A 
A 


Input resistance 

Input capacitance 
Amplification for PAL 
Amplification for SECAM 


Difference in amplification from inputs 
to one output for PAL 


AA 


Line-to-line phase error in (R-Y) output 
for zero error in (B-Y) output for PAL 


DEVELOPMENT SAMPLE DATA 


Output impedance 2713-14-21 


Identification PAL/not-PAL 
Input condition for PAL (pin 1) 


V1-2 
Input conditions for not-PAL (pin 1): 
lower voltage level 


upper voltage level V4.2 
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Notes to the characteristics 


1. The parameter values given in the characteristics are valid only when the following alignment 
procedure is performed: 


a. Supply a SECAM signal input to pin 4 at 100 mV (peak-to-peak value) without deviation during 
a red and blue line (SECAM black colour information). 


b. Align the reference tuned circuit so that the output signal from pin 8 to the PAL decoder is 
minimum during scan (PAL black colour information). 


2. When an artificial black level is inserted after demodulation the resulting black level deviation 
depends on the adjustment of the demodulator tuned circuit. It is therefore possible to obtain a 
value of 0%. 


3. (B-Y) linearity is defined by Vout(yellow)/Vout(blue) where fyellow = (typ.) 4,02 MHz; 
fhlue = (typ.) 4,48 MHz; V5.9 = 2,0 V. 

4. (R-Y) linearity is defined by Vout(cyan)/Vout(red) where feyan = (typ.) 4,68 MHz; 
fred = (typ.) 4,12 MHz; V5.9 = 2,0 V 

5, When the input signal to the limiter (pin 4) changes from 300 to 15 mV (peak-to-peak value) the 
zero point of the chrominance demodulator shifts by a typical value of 5 kHz. 


6. The phase delay between the oscillator output of TDA3560/61/61A/62A/66 and the input to 
TDA3590A pin 7 must be adjusted for minimum burst amplitude at pin 28 of the PAL decoder. 


APPLICATION INFORMATION 


The pin-to-pin functions of the application shown in Fig. 3 are described ee the corresponding 
pin numbers. 


Pin 4. Chrominance input 


Typical input signal values (peak-to-peak) are: SECAM 100 mV; PAL 0,55 V. The input signal, which 
should be free from any sound modulation, is applied single-ended to pin 4 via a filter which has the 
bell-shaped bandpass required for SECAM signals. 


Pin 5. Horizontal/vertical identification 


Selection of horizontal or vertical identification depends on the external voltage applied to pin 5. 
When the d.c. level on pin 5 changes with time (pulse information) a combination of horizontal and 
vertical identification is possible. 


Horizontal identification 


When the voltage at pin 5 is <0,5 V horizontal identification and black level clamping occur. The 
clamping is during the back porch of the colour difference signals. If artificial black level insertion is 
required the voltage at pin 5 should be between 2 and 8 V. 


Vertical identification 


When the voltage on pin 5 is > 10,5 V vertical identification occurs (identification on 9 lines in the 
vertical blanking period). In this mode the black level is artificially inserted after demodulation. 


Pin 6. System identification 


During PAL reception the typical voltage at pin 6 is 10,2 V. This causes the luminance stage to be 
connected internally to the chrominance output at pin 8 and also activates the PAL matrix for normal 
PAL signals. During SECAM reception the typical voltage at pin 6 is 7 V. This changes the internal 
connection of the output from the luminance stage to the sequential phase modulator and enables the 


SECAM switch. Noisy SECAM signals cause the voltage at pin 6 to increase, colour killing occurs at 
9,8 V and colour is reinstated at 9,1 V. 


October 1983 


“~~ SECAM processor circuit TDA3S590A 


Pin 7. Carrier generation 


An 8,8 MHz signal from the PAL decoder is applied via pin 7 to the divider circuit in the TDA3590A. 
From this two 4,4 MHz signals are obtained with a phase shift of 90° with respect to each other. These 
signals are applied to the modulator via an H/2 switch. The delay of the 8,8 MHz input must be adjusted 
for minimum burst amplitude of the chrominance signal at nin 28 of the PAL decoder. With this 
condition the burst generated by the TDA3590A is in phase with the (R-Y) reference signal for the PAL 
decoder demodulator (the a.c.c. of the PAL decoder operates in the + (R-Y) direction). 


Pin 8. Chrominance output 


During PAL reception this output is connected internally to the luminance stage and a composite PAL 
video signal is present at pin 8. During SECAM reception the sequential phase modulator is connected 
to this output to give a quasi-PAL signal from pin 8. Typical peak-to-peak amplitudes of the signal 
from pin 8 are 900 mV for PAL (with peak-to-peak input at pin 16 of 1,2 V) and 500 mV for SECAM. 
The output signals are applied via a chrominance bandpass filter to the chrominance a.c.c. amplifier 
input of the PAL decoder. 


Pins 9 and 10. Divider resetting 


The output of the PAL decoder burst phase detector is connected to pins 9 and 10 of TDA3590A. 
During SECAM reception this signal carries differential a.c. current information about the phase 

_ relationship of the 4,4 MHz dividers of both ICs. The TDA3590A generates a minimum relative voltage 
between pins 9 and 10 at an absolute voltage level of 10,5 V. This overrules the PAL decoder oscillator 
control function causing the oscillator to run at 2 x 4,43 MHz. 


Pins 11, 12, 13 and 14. SECAM switch and PAL matrix 


The PAL matrix circuit is enabled by system identification of PAL reception. The signal inputs to the 
matrix are the (direct) a.c.c. composite video output from the PAL decoder via an attenuator to pin 11 
and a delayed version of the same signal via a glass delay line to pin 12. Active matrixing takes place in 
the IC and the separated (R-Y) and (B-Y) signals are available at pins 13 and 14 respectively. 


The SECAM switch circuit is selected by system identification of SECAM reception. The inputs to the 

SECAM switch are the sequentially modulated quasi-PAL signals, direct and delayed, to pins 11 and 12 
respectively. The SECAM switch separates the (R-Y) and (B-Y) signals which are then available at pins 

13 and 14 respectively. 


DEVELOPMENT SAMPLE DATA 


Pins 15 and 16. Luminance signals 


The maximum peak-to-peak amplitude of the input to pin 16 should be 1,7 V. The relatively high 
input impedance of the luminance amplifier allows a 22 nF coupling capacitor to be used. The 
luminance amplifier has internal input clamping and a gain of 8 dB. The output is available at pin 15. 


During SECAM reception the luminance signal is delayed approximately 470 ns by an external delay 
line to equalize the SECAM processing delay. The luminance and chrominance outputs are then 
correctly timed. 


During PAL reception the PAL composite video signal passes through the external delay line and, after 
amplification, is available at pins 15 and 8. 
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APPLICATION INFORMATION (continued) 
Pins 17 and 18. Supply voltage (+ 12 V) — 


Correct operation is ensured within the supply voltage range of 10,8 to 13,2 V. The eee power 
dissipation of the IC at 12 V is 1,2 W. 


Pins 17 and 18 are separated by an external RC filter. Pin 18 supplies all the output stages and the 
biasing for several current sinks in the IC. Separation of the supply voltages minimizes crosstalk between 
the various parts of the IC. The capacitor at pin 18 must be small (~ 1 uF) to avoid the possibility of - 
internal damage to the IC by discharge current should pin 17 be short-circuited to ground. 


Pin 19. Sandcastle pulse 


- The required three-level sandcastle pulse may be coupled directly to the sandcastle pulse detector input 


at pin 19. The horizontal blanking, vertical blanking and burst gate pulses are separated by the IC. 


Pin 20. De-emphasis 


De-emphasis is performed at this pin with a 1 kQ resistor and a 470 pF capacitor. Additional filtering 
of the 8,8 MHz signal using an 82 pF coupling capacitor prevents moiré patterns appearing on the 
screen. 


Pins 21 and 22. Clamping of (R-Y) and (B-Y) signals 


Clamping of the colour difference signals is performed after they have been separated. The normal 
value for the clamping storage capacitors is 100 nF but this may be increased to 470 nF if required. 


Pins 23 and 24. Demodulator reference tuned circuit 


The SECAM signal is applied to the demodulator via a bell filter and a limiter amplifier. Only one 
chrominance demodulator is used because of the sequential nature of the signal. The reference signal 
from the tuned circuit is applied to pins 23 and 24. Tuning and damping adjustments of the reference 
tuned circuit should be performed at V5.9 > 2 V (SECAM video (R-Y) (B-Y) information switched 
off). Adjustments should be such that minimum modulator voltage appears at pin 8, then any 
deviations between the black levels (when clamping on the back porch and when an artificial black 
level is filled in) can be made minimum. | 
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APPLICATION INFORMATION (continued) 
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Fig. 4a PAL/SECAM/NTSC decoder application (continued in Fig. 4b). 
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DEVELOPMENT SAMPLE DATA 
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(1) Capacitor value = 100 nF for horizontal identification or 1 uF for vertical identification. 
(2) See Application Information for pin 5 — horizontal/vertical identification. 


Fig. 4b PAL/SECAM/NTSC decoder application (continued from Fig. 4a). 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


SECAM PROCESSOR CIRCUIT 


GENERAL DESCRIPTION 


TDA3591 


The TDA3591 is a processor circuit that converts SECAM signals into sequential phase-modulated 
signals. This circuit is intended to be used in combination with the TDA3560, TDA3561A or 
TDA3562A of which the 8,8 MHz oscillator signal is used as the carrier for the modulator. 


Features 


e@ Limiter/amplifier for the chrominance signal 


@ SECAM demodulator 
@ Clamp circuit and de-emphasis for the 
colour difference signals 


e Modulator to convert the colour difference 
signals in sequential phase-modulated signals 
e |dentification circuit which can be used as: 


@ Divider circuit which generates the 4,4 MHz 
carrier signal from the 8,8 MHz signal of the 
PAL-modulator oscillator 

@ Sandcastle pulse detector 

@ SECAM switch and PAL matrix 

@ Video amplifier 


— horizontal identification — vertical identification — combination of hor./vert. identification 


QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Chrominance amplifier and demodulator 
Input signal PAL (peak-to-peak value) 
Input signal SECAM (peak-to-peak value) 
Output signal PAL (peak-to-peak value) 
Output signal SECAM (peak-to-peak value) 
identification 

Input voltage for horizontal identification 
Input voltage for vertical identification 
Voltage at pin 6 for PAL 

Voltage at pin 6 for SECAM 

Sandcastle pulse detector 

Vertical blanking level 

Horizontal blanking level 

Burst gating level 

Luminance amplifier 

Luminance input signal (peak-to-peak value) 
Luminance amplifier gain at 4,4 MHz 
PAL-matrix and SECAM-switch 

Burst signal amplitude (peak-to-peak value) 
Amplification for PAL (pin 13) 
Amplification for PAL (pin 14) 
Amplification for SECAM 


Vp=V47-2 
Ip=117 


V4-2(p-p) 
V4-2(p-p) 
V8-2(p-p) 
V8-2(p-p) 


V5-2 
V5.2 
V6-2 
V6-2 


V 19-2 
V 149.2 
V 19.2 


V 16-2(p-p) 


V11:12-2(p-p) 


typ. 
typ. 


typ. 


typ. 
typ. 


typ. 
typ. 


typ. 
typ. 
typ. 


typ. 
typ. 


typ. 
typ. 
typ. 
typ. 


12 V 
90 mA 
550 mV 
15 to 300 mV 
265 mV 
1300 mV 
O0to8 V 
10,5 to 12 V 
10,1 V 
7 V 
1,5 V 
3,5 V 
12 V 
0,45 V 
5 dB 
60 mV 
—0,3 dB 
—0,5 dB 
55 dB 


PACKAGE OUTLINE 24-lead DIL; plastic with heat spreader (SOT-101B). 
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DEVELOPMENT SAMPLE DATA 


SECAM processor circuit TDA3591 


FUNCTIONAL DESCRIPTION 


Demodulation 


The TDA3591 comprises a chrominance and an identification demodulator, both using the same 
reference tuned circuit. The identification circuit automatically detects whether the incoming signal 
at pin 4 is SECAM or not (NTSC, PAL or black-and-white). When PAL signals are received, they are 
diverted via pin 16 to the chrominance output (pin 8). 


The delay line connected to pin 16 delays the PAL luminance signal by 450 ns. The SECAM signal has 
the same delay in the processor circuitry. When the SECAM signals are received, the PAL signal path is 
switched off. Then, the SECAM signal is applied to a limiter/amplifier (via a bandpass filter with a 
bell-shaped response) after which it is demodulated. The (R-Y) and (B--Y) signals are applied 
sequentially, so only one demodulator is necessary. After demodulation the signals are applied to an 
H/2 switch, which separates the two colour difference signals. Now the signals are applied to the (RY) 
and (B—Y) clamp circuits, where the black levels are clamped to the same d.c. level. The (R--Y) and 
(B—Y) clamps are only active during the burst gate period. 

If V5.9 > 2 V, artificial black levels are inserted during the horizontal blanking period. The clamp 
circuits then react upon these levels instead of the demodulated burst signals (necessary in case there 
are no horizontal burst signals available). The inserted signals may not be identical to the detected 
signals, because of circuitry spread. This can be corrected by detuning the demodulator tuned circuit. 


Modulation 


The (R—Y)/(B—Y) ratio is nominally 1,78 at the de-emphasis output (pin 20). The demodulated (R—Y) 
and (B—Y) signals have a positive phase position for a magenta colour. 


A burst signal is added to the demodulated SECAM signal at the input of the modulator. A sequential 
modulated chrominance signal is present at the modulator output. The modulation carriers of the 
(R—Y) and (B—Y) signals are 90° out of phase. The burst is modulated in the + (R—Y) direction and 
is only present during an (R—Y) line. The modulated (R—Y) component for a magenta colour has the 
same phase position as the (R—Y) burst. 


Identification 

The identification circuit compares the voltage difference, which is obtained after demodulation, with 
the state of the flip-flop. For horizontal identification this comparison occurs during the internally 
generated 800 ns pulse. Only SECAM signals have a voltage difference from line to line during com- 


parison. If the phase relationship between both the signals is wrong, the flip-flop will be reset by an extra 


input pulse. 

The identification detector information is also used for colour killing and for switching to PAL, if 
required. 

The identification (as above) occurs when the horizontal identification system is active. When the 
vertical identification system is switched on (pin 5), the system only compares the demodulator output 
voltage during line scanning of the vertical blanking. The further operation is identical to the horizontal 
identification. 


Sandcastle pulse detector 


The sandcastle pulse detector is able to handle a 3-level sandcastle pulse. It detects the various blanking 
and gating pulses and it generates the correct drive pulses for the clamping circuits. 
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FUNCTIONAL DESCRIPTION (continued) 


Carrier generation 


The carrier signal for the PAL modulator is obtained from the 8,8 MHz oscillator signal of the TDA3560. 
The frequency of this signal is divided-by-two to obtain 90° shift. These two signals are applied to the 
modulator. There is a possibility that the two dividers in the TDA3560 (pins 23 and 24) and the 
TDA3591 are out-of-phase. This can be corrected by connecting pins 9 and 10 of the TDA3591 to pins 
24 and 23 of the TDA3560 respectively. At incorrect phase, the TDA3591 divider is reset and correct 
phase is obtained. | 


PAL-matrix and SECAM-switch 


The colour difference signals are transmitted sequentially in the SECAM-system, so the modulated 
PAL-signal from the TDA35911 is also sequential. The consequences are: 


@ The two colour difference signals are mixed again in the delay line matrix circuit, so that both 
demodulators get a combination of an (R—Y) and (B—Y) signal. The phase position of the reference 
carrier must be very accurate for obtaining a proper demodulated signal, otherwise colour errors will 
occur (e.g. in the NTSC-system). 

@ Two different signals are added or subtracted in the matrix circuit, which results in an amplitude that 
has half the amplitude when compared with a normal PAL signal. 


Increase of the chrominance signal in the TDA3591 results in an overdrive of the chrominance ampli- 
fier of the TDA3560. 


These effects are avoided by the matrix and switching circuit which is included in the TDA3591. 

The direct and delayed signals (from the PAL delay line) are applied to the processor where they 
are matrixed (for PAL.) or switched (for SECAM). In the latter condition, the gain of the circuit is 
twice as high as for the normal PAL reception. The phase accuracy is not critical in this situation, 
because the two colour difference signals are not mixed. 

For SECAM, the (B—Y) output of the SECAM-switch will be a signal without burst. The (R—Y) output 
of the SECAM-switch only has a burst during the +(R—Y) line. This burst is modulated in the +(R—Y) 
direction. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage | Vp = V17.2 max. 13,2 V 
Total power dissipation | Prot max. 1,7 W 
Storage temperature range Tstg —25to+150 °C 
Operating ambient temperature range Tamb —-25to+65 
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DEVELOPMENT SAMPLE DATA 


SECAM processor circuit 


CHARACTERISTICS 


Vp = 12 V; Tamb = 25 OC; unless otherwise specified. 


Supply 

Supply voltage (pin 17) 

Supply current (pin 17) 

Total power dissipation 

Thermal resistance from junction to 
ambient 

Chrominance amplifier and demodulator 

Input signal PAL (peak-to-peak value) 

Input signal SECAM (peak-to-peak value) 

Input current 

Input capacitance 

(R—Y)/(B—Y) ratio before modulation 
(pin 20) 


Relative deviation of the black level of 
the colour difference signals before 
modulation (pin 20) (note 1) 


Relative deviation of the black level of 
the colour difference signals before 
modulation without the application of 
a bell-shaped bandpass filter (note 2) 


Output signal PAL (peak-to-peak value) 
(note 3) 

Output signal SECAM (peak-to-peak value) 

Output impedance 


Input voltage for insertion of the artificial 
black level after demodulation 


Input resistance between pins 23 and 24 


Input capacitance between pins 23 and 24 


Identification 
Input voltage for horizontal identification 
Input voltage for vertical identification 
Input current at pin 5 

V5.2=12V 


Output current at pin 5 | 
V5.2 = 0 V (during horizontal blanking) 


TDASS91 
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CHARACTERISTICS 


Vp = 12 V; Tamb = 25 °C; unless otherwise specified. 


identification (continued) 

Voltage pin 6 for PAL 

Voltage at pin 6 for SECAM 

Identification ‘on’ for SECAM 

Colour ‘off’ for SECAM 

Colour ‘on’ for SECAM 

Voltage at pin 9 for SECAM 

Voltage between pins 9 and 10 for SECAM 


Permissible voltage at pins 9 and 10 
for PAL 


Sandcastle pulse detector and 
clamping pulse generator 


Voltage level at which the vertical 
blanking pulse is separated 


required pulse amplitude 

Voltage level at which the horizontal 
blanking pulse is separated 

required pulse amplitude 

Voltage !evel at which the burst gating 
pulse is separated 
required pulse amplitude 

Internal clamping pulse duration (note 4) 


Input current at Vjg.9=7V 


Carrier generator (note 5) 


Input signal from TDA3560 (peak-to-peak 
value) 


Input impedance 

Input resistance 

Luminance amplifier 

Input signal (peak-to-peak value) 
Luminance amplifier gain at 4,4 MHz 
Input current 

Output impedance (2 mA load current) 
Frequency response (—3 dB) 


604 


December 1982 


V6-2 
V6-2 
V6-2 
V6-2 
V6-2 
V9.2 
+ V9.10 


V9.2:V 10-2 


V 19-2 
V 19-2(p-p) 


V19-2 
V 19-2(p-p) 


V 19-2 
V19-2(p-p) 
tp 


<< << < < 


DEVELOPMENT SAMPLE DATA 


SECAM processor circuit: TDA3591 


parameter symbol 


PAL-matrix and SECAM-switch 
Burst signal amplitude at pins 11 and 12 


(peak-to-peak value) V11,12(p-p) 
Input resistance at pins 11 and 12 R11:12-12 
Amplification for PAL 

pin 13 

pin 14 


Amplification for SECAM (pins 13 and 14) 


Difference in amplification from the 
inputs to one output for PAL (note 6) 


Phase error from line to line in the 
(R—Y) output for zero error in the 
(B—Y) output for PAL 


Output impedance at pins 13 and 14 | 213-14-2| 


Notes to characteristics | 

1. A nominal value of 5% is obtained for clamping on the back porch of the colour difference 
signals. This value is related to the demodulated (B—Y) signal at Af = 230 kHz. When an artificial 
black level is inserted after demodulation, the resulting black level deviation depends on the 
adjustment of the demodulator tuned circuit. It is therefore possible to obtain a value of zero 
percent. 


This value is related to the demodulated (B—Y) signal at Af = 230 kHz. 


3. The luminance amplifier input voltage (peak-to-peak value) must be typically 0,45 V based on 
75% saturated colour bar signals. 


Hil 


4. This pulse starts directly after the burst clamping pulse. 


5. The phase delay between the oscillator output of the TDA3560 and the 8,8 MHz input of the 
TDA3591 (pin 7) must be adjusted so as to minimize the burst amplitude at pin 28 of the 
TDA3560. 


6. AG = G41.13/G42.13 and/or G44.14/G 42-144. 
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DEVELOPMENT SAMPLE DATA 


SECAM processor circuit TDA3591 


Note to Fig. 2 


V5.2 <0,5 V_ : horizontal identification and black level clamping. 
V5.2 > 10,5 V : vertical identification and artificial black level. 
V5.9 = 5to7 V: horizontal identification and artificial black level. 


PINNING 

1. Limiter feedback to pin 4. 

2. Ground. 

3. Limiter feedback. 

4. Input limiter; PAL identification input; SECAM chrominance/identification input. 
5, Viaad.c. voltage to this pin, the SECAM identification system can be chosen. 


At V5.2 <8 V the processor is preset for horizontal identification. 

At V5.9 > 10,5 V the processor is preset for vertical identification. 

At V5.9 <0,5 V the demodulated black level of the SECAM horizontal burst will be used as 
black level reference. 

At V5.9 > 2 V the demodulated chroma signal will have an artificial black level during the SECAM 
horizontal burst. 

Store capacitor of PAL/SECAM identification circuit; 

horizontal identification: 100 nF 

vertical identification: 1 uF 

Input of 8,8 MHz oscillator signal. 

PAL/processed SECAM signal output (chrominance output). 

Identification input of 8,8 MHz divider (to pin 24 of TDA3560). 


. Identification input of 8,8 MHz divider (to pin 23 of TDA3560). 

. Direct chrominance input of PAL matrix/processed SECAM switch. 

. Delayed chrominance input of PAL matrix/processed SECAM switch. 

. PAL/processed SECAM (R—Y) h.f. output. 

. PAL/processed SECAM (B—Y) h.f. output. 

. Luminance output. 

. Luminance/PAL input. 

. Positive supply voltage (+ 12 V). 

. Decoupled positive supply voltage. 

. Three-level sandcastle pulse input. It detects the various blanking and gating pulses and it generates 


the correct drive pulses for the clamping circuits. 


. De-emphasis is performed at this pin with a 1,8 kQ resistor and a 270 pF capacitor. To avoid moiré 


patterns on the screen, additional filtering of the demodulator double-frequency products is obtained 
by a 47 pF decoupling capacitor. 


. Store capacitor (B—Y) clamp. 

. Store capacitor (R—Y) clamp. 

. Demodulator reference tuned circuit. 

. Demodulator reference tuned circuit. The demodulator reference circuit has to be tuned to a nominal 


frequency of about 4,33 MHz. The quality factor of the tuned circuit must be nominal 2,45. 
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APPLICATION INFORMATION (see Fig. 2) 
The function is described against the corresponding pin number 
Pin 4. Chrominance input | 


The SECAM input signal is typically 100 mV peak to peak, while the PAL input signal is about 550 mV 
peak to peak. This corresponds to a PAL/SECAM ratio of 5,5 (based on 75% saturated colour bar signals). 
The input signal, which should be free from any sound modulation, is applied single-ended to pin 4 via 

a filter which provides the required bell-shaped bandpass for SECAM signals. D.C. biasing takes place via 
coil L1, which has an unloaded quality factor between 80 and 100. 


Pin 8. Chrominance output 


During PAL reception, this output is nreraaily sonneced to the iimaanee stage, therefore a composite 
video signal of 0,9 V peak to peak (typical) is present at the output. During SECAM reception, the 
chrominance output stage is connected to the modulator. The sequentially modulated (R—Y) and (B—Y) 
signals are then available at the output (amplitudes of typically 1300 mV peak to peak). These signals 
are applied via a chrominance bandpass filter to the chrominance a.c.c. amplifier in the TDA3560. 


Pin 6. System identification 


A 1 wF capacitor is connected to this pin. During PAL reception, the typical voltage at pin 6 is 10, 1 V. 
The chrominance output stage is then internally connected to the luminance stage and the PAL matrix 
circuit is activated for normal matrixing of the PAL signals. During SECAM reception, the voltage at 
pin 6 is about 7 V (typical). The chrominance output stage is connected to the modulator and the 
SECAM switch is enabled. During noisy SECAM signals, the voltage at pin 6 increases and colour 
killing/unkilling occurs around 9,25 V and 9,1 V respectively. 


Pin 5. Horizontal/vertical identification 


Horizontal or vertical identification can be selected depending on the externally applied voltage at pin 5. 
When the d.c. level on pin 5 changes with time (pulse information), a combination of horizontal and 
vertical identification is possible. 


Horizontal identification 


lf the voltage at pin 5 is < 2 V, horizontal identification occurs with black level clamping. This clamping 
occurs on the back-porch of the demodulated colour difference signals. If artificial black level insertion 
is required, the voltage at pin 5 should be <8 V. 


Vertical identification 


If the voltage at pin 5 is > 10,5 V, vertical identification occurs, i.e. identification on 9 lines in the 
vertical blanking period. In this mode, the black level is artificially inserted after demodulation. 


Pin 19. Sandcastle pulse 


A 3-level sandcastle pulse is required and this can be directly coupled to the sandcastle pulse detector. 
Horizontal blanking, vertical blanking and burst clamping pulses are separated by the IC. A clamping 
pulse of 800 ns is generated internally just after the burst gating pulse. The input current is typically 
10 vA at an input signal of 7,2 V. 
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DEVELOPMENT SAMPLE DATA 


SECAM processor circuit TDA3591 


Pins 16 and 15. Luminance input/output 


The input signal at pin 16 should be typically 0,5 V peak to peak. The input impedance is relatively 
high, so a 22 nF coupling capacitor can be applied. This luminance signal is internally clamped and 
after a 2 times amplification available at pin 15. 


During SECAM reception, the luminance signal is delayed by about 470 ns in a luminance delay line. 
The chrominance and luminance signals are then correctly timed at the output of the TDA3591. 


During PAL reception, the composite video signal passes through this delay line and, after amplification, 
is available at pins 8 and 15. The nominal amplitude of the signals is 900 mV peak to peak in both cases. 


Pins 11, 12, 13 and 14. SECAM switch and PAL matrix 


During PAL reception, the system identification ‘enables’ the PAL matrix circuitry. An a.c.c. composite 
chroma signal (from pin 28 TDA3560) is coupled via the glass delay line to pin 12 of the TDA3591. 

A direct signal is applied to pin 11 of the TDA3591 via a resistor network. Active matrixing takes 
place in the IC and consequently (R—Y) and (B—Y) signals are available at pins 13 and 14 respectively. 
These signals are applied to the TDA3560 demodulators (pins 22 and 21 respectively). 


During SECAM reception, the PAL matrix circuitry is ‘disabled’ and the SECAM switch is ‘enabled’. 
A sequentially modulated (R—Y) and (B—Y) signal is available at pin 28 of the TDA3560. Direct and 
delayed signals are applied to pins 11 and 12 of the TDA3591, and via the SECAM switch the (R--Y) 
and (B—Y) signals are applied to their respective demodulator in the TDA3560. 


Pins 17 and 18. Supply voltage (+ 12 V) 


Correct operation is ensured within the supply range of 10,8 V to 13,2 V, and the typical power 
dissipation of the IC is 1,1 Wat 12 V. 


Pins 17 and 18 are separated by an external RC filter. Pin 18 is the supply for biasing several current- 
sinks in the 1!C and for all the output stages. 


This supply voltage separation minimizes crosstalk via the supply lines between various parts of the 
circuitry. The capacitor at pin 18 must be small (~ 1 uF) so that, if pin 17 is short-circuited to ground, 
the collector-base junction of a transistor in the 1C, through which the discharge current flows, is not 
damaged. 


Pin 20. De-emphasis 


De-empnasis is performed at this pin with a 1,8 k&82 and a 270 pF capacitor. To avoid moiré patterns 
on the screen, additional filtering of the 8,8 MHz signal is obtained by a 47 pF decoupling capacitor. 


Pins 21 and 22. Clamping of (R—Y) and (B—Y) signals 


After demodulation, the sequential {R--Y) and (B—Y) signals are separated by means of an H/2 switch 
and passed-on to their respective clamping circuits, where they are clamped to the same d.c. level. The 
value of each clamping capacitor should be 100 nF and they may, If desired, be increased to 470 nF. 


Pins 23 and 24. Demodulator reference tuned circuit 


The SECAM signal is applied to the demodulator via the ‘bell-filter’ and limiter/amplifier. Only one 
demodulator is used because of the sequential nature of the signal. The reference signal, obtained from 
the tank circuit, is applied to pins 23 and 24. At V5.9 > 2 V, the tuning and damping of the tank cir- 
cuit should be done in such a way that a minimum modulator output voltage at pin 8 of the TDA3591 
is obtained (the (R—Y) and (B—Y) information in the SECAM video signal is switched off). Therefore, 
any deviations between the black levels (when clamping on the back-porch and when an artificial black 
level is filled in) can be made minimum. 
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APPLICATION INFORMATION (continued) 
Pin 7. Carrier generation 


An 8,8 MHz signal from pin 25 of the TDA3560 is applied via pin 7 to the divider circuit in the 
TDA3591. Two 4,4 MHz signals are obtained with a phase shift of 90° with respect to each other. 
These signals are applied to the modulator via an H/2 switch. The phase delay of the 8,8 MHz input 
signa! must be adjusted such that the burst amplitude of the chrominance signal at pin 28 (TDA3560) 
has its minimum amplitude. Under this condition, the burst generated by the TDA3591 is in phase 
with the (R—Y) reference signal for the demodulator in the TDA3560. Since the a.c.c. of the 
TDA3560 operates in the + (R—Y) direction, the burst signal at pin 28 of the TDA3560 will have its 
minimum amplitude. 


Pins 9 and 10. Divider resetting 


The output of the burst phase detector of the TDA3560 is connected to pins 9 and 10. At SECAM 
reception, the differential a.c. current information, obtained from the burst detector (TDA3560), is 
applied to pins 9 and 10 (TDA3591). This gives information about the phase relationship between the 
two 4,4 MHz dividers in both ICs. The TDA3591 now generates a minimum relative voltage between 
pins 9 and 10 at an absolute voltage level of 10,6 V. The result is that the oscillator control function 
of the TDA3560 is overruled, and the oscillator is set to 2 x 4,43 MHz. 
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Fig.4 PAL/SECAM application circuit diagram using the TDA3591 and the TDA3562A. 
Note to pin 5 TDA3591: V5.9 < 2 V; horizontal identification and black level clamping. 
V5.2 > 10,5 V; vertical identification and artificial black level. 
2V <V5.2 < 10,5 horizontal identification and artificial black level. 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production, 


VERTICAL DEFLECTION CIRCUIT 


GENERAL DESCRIPTION 


TDA3650 


TDA3650 is a monolithic integrated circuit for vertical deflection in large screen colour television 


receivers. 


The circuit incorporates the following functions: 
Oscillator 

Synchronization circuit 

Blanking pulse generator 
Sawtooth generator 

S-correction and linearity control 
Comparator and drive circuit 
Output stage 

Flyback generator 

Voltage stabilizer 

Thermal protection circuit 


Guard circuit 


Output stage protection 


QUICK REFERENCE DATA 


Supply voltage range (pin 13) Vp1 =V13-12 


Output current (peak-to-peak value) 13(p-p) 
Operating junction temperature Tj 


Thermal resistance from junction to copper 
heat spreader (mounting base) Rth j-mb 


PACKAGE OUTLINE 
TDA3650: 13-lead SIL bent to DIL; plastic power (SOT-1418B). 


Oto 30 V 
typ. 2,2 A 
max. 150 °C 
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Fig. 1 Block diagram. 
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TDA3650 
TDA3650B 


Vertical deflection circuit 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 

Pin 1; feedback voltage V4.12 max. 6 V 
Pin 3; output voltage V3.12 max. 50 V 
Pin 4; supply voltage output stage V4.12 (Vp2) max. 47 V 
Pin 5; sync voltage V5-12 max. 6 V 
Pin 11; blanking pulse V41-12 max. 6 V 
Pin 13; supply voltage V 143-12 (Vp1) max. 30 V 
Currents 

Pin 3; repetitive peak output current tIapm max. 2,8 A 
Pin 3; non-repetitive peak output current tlacm max. 6A 
Pin 6; flyback generator lg max. 2,8 A 
Pin 11; blanking pulse 144 max. 10 mA 
Total power dissipation internally limited by the thermal protection circuit (see also Fig. 2) 

Storage temperature range T stg --65 to +150 OC 
Operating junction temperature qj max. 150 °C 
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DEVELOPMENT SAMPLE DATA 
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(1) Mounted on infinite heatsink. 
(2) Mounted on heatsink of 8 K/W. 
(3) Without heatsink. 


Fig. 2 Total power dissipation derating curves. 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 4 K/W 


os 
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TDA3650 
TDA3650B 


CHARACTERISTICS 
Vs = 26 V; pins 2 and 12 connected; Tamb = 25 OC unless otherwise specified 


parameter 


Supply 


Supply voltage range (note 1); Vp4 V 13-2 10 — V 
Supply voltage range output stage; Vp9 V4.2 10 _ V 
Supply current (without load) 143 — 55 mA 
Output (pin 3) 
Output voltage (note 2) 
minimum V2.9 — 2,5 V 
maximum V3.9 Vp2--3 |Vp2—2,5 V 
Output current (peak-to-peak value) 13(p-p) _ 22 A 
Output current temperature dependency Al3/AT — 0,03 %/K 
Sync (pin 5) 
Input voltage V5.12 1,0 - V 
Sync pulse width (note 4) ty _ — Us 
Input impedance during oscillator scan 25.121 1,8 2,2 KQ 
Oscillator (pin 7) 
Input current during scan l7 {oo 1,0 LA 
Tracking range (note 5) | 18 20 % 
Frequency dependency 
with temperature Af/AT | = Hz/K 
with supply voltage Af/AVp4 — — Hz/V 
Tolerance of frequency adjustment range Afo/fo — _ % 
Sawtooth generator (pin 9) 
—o Sawtooth voltage 
parr range V9.12 1,6 _ V 
sm tolerance of minimum voltage level V9.12 1,45 1,6 V 
Input resistance of pin 9 | 
during scan R942 0,5 _ MQ 
during oscillator flyback | R912 500 650 Q 
Voltage offset between pins 8 and 9 V8.9 _ 40 mV 
Blanking pulse generator (pin 11) 
Output voltage; 144 =0 V 
Blanking pulse width (note 3) ms 
Blanking pulse dependence with 
oscillator frequency (note 3) ms/Hz 
Output impedance during blanking Q 
Blanking pulse output current mA 
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TDA3650 
TDA3650B 


Vertical deflection circuit 


parameter 


Comparator (pin 1) 


Input voltage V4.12 
Input voltage temperature dependency AV 4.42/AT 
Tolerance of d.c. level AV 1.12 


Open loop voltage gain (note 6) 
V3.42/V 4.12 at 1000 Hz 


Frequency response (note 6) 
at —3 dB 


Input current 


External load impedance of pin 8 


Flyback generator (pin 6) 


Maximum output voltage (note 2) 


Output current (peak-to-peak value) 


Thermal data 


Junction temperature 
thermal protection switching level 


Thermal resistance from junction to 
copper heat spreader (mounting base) 


Notes to characteristics 


1. When the flyback generator is used, the maximum supply voltage must be chosen such that during 
flyback the voltage at pin 3 and pin 4 (supply voltage output stage) does not exceed 50 V. 


2. These values (pin 3) are obtained at an output current of 2,8 A peak-to-peak (knee voltages of the 
output transistors). For an output current of 1 A peak-to-peak the maximum knee voltage is 2,5 V. 


DEVELOPMENT SAMPLE DATA 


The output voltage of the flyback generator is given at an output current of 2,8 A peak-to-peak (lg). 
For an output current of 1 A peak-to-peak the output voltage at pin 3 will be Vp_ -- 2,5 V. 


3. These values are obtained with the free running oscillator frequency adjusted to 45,5 kHz (22 ms) 
and an external 150 {2 resistor connected to pin 7 in series with the 150 nF capacitor. Without the 
150 2 resistor the width of the blanking pulse is 1,6 + 0,1 ms. 


The width of the synchronization pulse must be smaller than the oscillator flyback. 


These values are obtained with the free running oscillator frequency adjusted to 45,5 kHz (22 ms). 


These values are obtained with a load resistance of 1 kQ2 between pin 3 and ground, and a 4,7 nF 
decoupling capacitor connected between pin 10 and ground. 


—— 


- October 1982 617 


‘TDA3650 | 
TDA3650B 


APPLICATION INFORMATION 
The function is described against the corresponding pin number. 


1. Comparator and drive circuit 


The current flowing through the deflection coils is measured across an external series resistor. The signal 
across this resistor is fed to the comparator via pin 1, where it is compared with the internally generated 
sawtooth signal. The output of the comparator drives the output stage. Pin 1 is also used for d.c. feed- 
back of the output stage (mid-point erg): 


2. Negative supply (ground) for the output stage 


3. Output stage 


The output stage provides the current to the deflection coils. The vertical deflection coil is connected 
to this pin, via a series connection of a coupling capacitor and a feedback resistor to ground. The 
- output stage is protected against-over-voltages and over-currents by a SOAR-protection circuit. When 
one of the transistors exceeds its operational threshold the drive current is reduced to a safe level. 
Temperature protection reduces the drive of the output stage when the junction temperature exceeds 
170 °C. / 7 , 


4. Positive sane of output stage 


This supply is obtained from the flyback generate: An electrolytic capacitor between pins 4 and 6, a 
diode between pins 4 and 13, and a resistor between pins 6: and ground must be connected for correct 
operation of the flyback generator. 


5. Synchronization input 


When the voltage applied to pin 5 reaches a level of 0,7 V the lower switching level is increased thus 
initiating the charge cycle of the oscillator capacitor. The synchronization circuit is inhibited during 
oscillator flyback time. 


6. Flyback generator 


The flyback generator reduces power dissipation in the vertical stage. As a result a lower power supply 
can be chosen (26 V for 30AX application). Whereas the voltage during flyback is increased to 45 V 

(depending on the design of external componens) the maximum increase of the voltage during flyback 
is nearly factor 2. 


. The capacitor between pins 6 and 4 is charged via the external diode during the scan period. Then, 
when the flyback generator is activated by the oscillator flyback pulse, the voltage across the capacitor 
is connected in series with the supply voltage to provide the required flyback voltage. At the end of the 
oscillator pulse the drive of the flyback generator is maintained by the flyback voltage of the deflection 
circuit. 


| 7. Oscillator 


The oscillator frequency is determined by the values of the external resistor and capacitor connected 
in parallel to pin 7. The capacitor is discharged via the resistor which is connected to ground. The 
voltage on the capacitor is compared with an internal voltage from the voltage stabilizer (lower switching 
level). When this lower switching level is reached the capacitor is charged via an internal 500 resistor. 
_ At the same time the comparator voltage is increased (higher switching level). When the voltage on the 
_. Capacitor reaches the higher SWVRCTUTG) level the charge current is switched off and the capacitor is 
. aiscnalged again. 
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DEVELOPMENT SAMPLE DATA 


TDA3650 
TDA3650B 


Vertical deflection circuit 


8. S-correction and linearity circuit 


From pin 8 an adjustable parabolic current is fed back to the mid-point of the sawtooth generator 
capacitors at pin 9 to provide linearity control. The external components connected between pins 8 
and 9 together with the d.c. feedback circuitry at pin 1 define the S-shape of the deflection current. 


9. Sawtooth generator 


The sawtooth signal is obtained by charging the capacitors connected to pin 9 via an external resistor. 
Variation of the charge current will vary the amplitude of the signal. During oscillator flyback time 
the capacitors are discharged to an internally fixed voltage level. 


10. Output stage decoupling 

A low value capacitor must be connected to pin 10 for decoupling of the output driver stage. 

11. Blanking pulse generator 

The blanking pulse duration is determined by the oscillator sawtooth signal. The guard circuit provides 
continuous blanking when the vertical deflection current is absent. 

12. Negative supply (ground) of small-signal part 


13. Positive supply 


The supply voltage at this pin is used to supply the flyback generator, the voltage stabilizer and the 
protection circuits. 


The following application data are measured in a typical 30AX system (Fig. 3). 
parameter symbol! 


Supply (pin 13) 


Supply voltage* V 13-12 

Supply current* 143 

Output (pin 3) 

Output voltage (peak value) V3.9 

Output voltage (mid-point) V3.2 

Output current (peak-to-peak value) ** 13(p-p) 

Flyback time“ te — 
Total power dissipation in IC“ Prot — 
Total power consumption P —_ 
Blanking time ty 

Non-linearity 

Thermal resistance of heatsink Rthh-a 

Ambient temperature Tamb 


* These values are obtained with a supply voltage (Vs) of 26 V and an output current of 2,1 A peak- 
to-peak. When the supply voltage is decreased to 22 V the output current changes to 1,6 A peak-to- 
peak and the supply current to 260 mA. When the supply voltage is increased to 30 V the output 
current increases to 2,4 A peak-to-peak and the supply current to 380 mA. But when the circuit is 
adjusted for an output current of 2,1 A peak-to-peak at a supply voltage of 30 V, the supply current 
remains at 320 mA (see note 1 to characteristics). 

** Including 6% overscan. 
“With the supply voltage Vs = 26 V. 
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Fig. 3 Complete vertical deflection circuit for 30AX. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3651 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production, 


VERTICAL DEFLECTION CIRCUIT 


The TDA3651 is a vertical deflection output circuit for drive of various deflection systems with 
deflection currents up to 2 A peak-to-peak. 


The circuit incorporation the following functions: 


@ Driver 

Output stage 

Thermal protection and output stage protection 
Flyback generator 

Voltage stabilizer 


QUICK REFERENCE DATA 


Supply voltage (pin 9) Vg9.4= Vp Q0to50 V 
Peak output voltage during flyback (pin 5) V5-4M OS By 
Output current (peak-to-peak value) I5(p-p) x 5 A 
Operating Junction temperature qj max. 150 °C 
Thermal resistance from junction to tab Rth j-tab tyP. 10 K/W 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-110B). 
September 1983 621 
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DEVELOPMENT SAMPLE DATA 


Vertical deflection circuit TDA3651 


GENERAL DESCRIPTION 
Output stage and protection circuit 


Pin 5 is the output pin. The supply for the output stage is fed to pin 6 and the output stage ground is 
connected to pin 4. The output transistors of the class-B output stage can each deliver 1 A maximum. 
The ‘upper’ power transistor is protected against short-circuit currents to ground, whereas, during 
flyback, the ‘lower’ power transistor is protected against too high voltages which may occur during 
adjustments. 

Moreover, the output transistors have been given extra solidity by means of special measures in the 
internal circuit layout. 

A thermal protection circuit is incorporated to protect the IC against too high dissipation. This circuit 
is ‘active’ at 175 °C and then reduces the deflection current to such a value that the dissipation cannot 
increase. 


Driver and switching circuit 


Pin 1 is the input for the driver of the output stage. The signal at pin 1 is also applied to pin 3 which 

is the input of a switching circuit. When the flyback starts, this switching circuit rapidly turns off the 
lower output stage and so limits the turn-off dissipation. It also allows a quick start of the flyback 
generator. . 

Pin 3 is connected externally to pin 1, in order to allow for different applications in which pin 3 ts driven 
separately from pin 1. 


Flyback generator 


The capacitor at pin 6 is charged to a maximum voltage, which is equal to the supply voltage Vp (pin 9), 
during scan. 

When the flyback starts and the voltage at the output pin (pin 5) exceeds the supply voltage (pin 9), the 
flyback generator is activated. Then Vp is connected in series (via pin 8) with the voltage across the 
capacitor. 

The voltage at the supply pin (pin 6) of the output stage will then be maximum twice Vp. Lower 
voltages can be chosen by changing the value of the external resistor at pin 8. 


Voltage stabilizer 


The internal voltage stabilizer provides a stabilized supply of 6 V for drive of the output stage, so the 
drive current of the output stage is not affected by supply voltage variations. The stabilized voltage is 
available at pin 7. 

A decoupling capacitor of 2,2 uF can be connected to this pin. 
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TDA3651 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages (pins 4 and 2 externally connected to ground) 


Output voltage (pin 5) V5-4 max. 55 V 
Supply voltage (pin 9) V9.4 = Vp max. 50 V 
Supply voltage output stage (pin 6) V6-4 max. 55 V 
Input voltage (pins 1 and 3) V1-23V3-2 max. Vp 
Currents 
Repetitive peak output current (pin 5) +I5RM max. 0,75 A 
Non-repetitive peak output current (pin 5) + I5sm max. 1,5 A* 
Repetitive peak flyback generator 
output current (pin 8) leRm max. ae : 
Non-repetitive peak flyback generator output Sg oR 
current (pin 8) lIocm max. 16 A* 
Temperatures 
Storage temperature range Tstg —65to+150 °C 
Operating ambient temperature range Tamb —25 to+65 °C 
Operating junction temperature range qj —25to+150 °C 


CHARACTERISTICS 
Tamb = 29 °C; Vp = 26 V; pins 4 and 2 externally connected to ground; unless otherwise specified. 


Output current (peak-to-peak value) I5(p-p) a ie f 
Flyback generator output current —lIg 2 ne : 
Flyback generator output current Ig ee pe i 
Output voltages 

Peak voltage during flyback V5-4M = 55 V 
Saturation voltage to supply at —I5 =1A —V5-Gsat a ae ¥ 
Saturation voltage to ground atI5 =1A | V5-Asat a : 
Saturation voltage to supply at ~l5 =0,75A —V5.6sat — \ 
Saturation voltage to ground at I, =0,75A V5-Asat =e 


Ul 


“ Non-repetitive duty factor maximum 3,3%. 
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TDA3651 


Vertical deflection circuit 


Supply 
Supply voltage V9.2:-4 10 to 50 V* 
Supply voltage output stage V6-4 <— 55 V# 
typ. 9 mA 
Supply current (no load and no quiescent current) Ig Z 12 mA 
. typ. 38 mA 
Quiescent current (see Fig. 2) l4 25 to 52 mA 
Variation of quiescent current with temperature typ. —0,04 mA/K 
Flyback generator 
“ typ. 1,6 V 
Saturation voltage at -Ilg =1,1A VO-8sat Z 21 V 
. 2 typ. 25. Vy 
Saturation voltage at lg = 1A V2.9sat c 30 V 
_ typ 14 V 
Saturation voltage at |g =0,85A VQ-8cat 19 V 
< _ typ. 2.3 V 
= Saturation voltage at lg =0,75A V2-Ocat 2 28 V 
2 Se ee 
ty Flyback generator active if: V5.9 > 4V 
= typ 5 uA 
Leak t —| 
= eakage curren 8 Z 100 pA 
7) 
_ typ. 230 LA 
_ = 
2 Input current for +15 =1A ly 175 to 380 pA 
= | 
5 Input voltage during scan V4.2 os _ se : 
= Input current during scan I 0,01 to2,5 mA 
ras Input voltage during scan V2.9 0,9to Vp V 
Input voltage during flyback V3.9 Oto0,2 V 
typ. Oh V. 
Volt t 7 V 
a eas V2 5,6 to 6,6 V cmc 
Load current of pin 7 I7 S 2 mA — 
Unloaded voltage at pin 7 during flyback V7.2 typ. 15: ‘VV ames 
Junction temperature of . 
switching on the thermal protection qj eee ‘fs Hs ac 
Thermal resistance from junction to tab Rth j-tab oo = oh 
Power dissipation see Fig. 3 
Open loop gain at 1 kHz; Rigag = 1 kQ Go typ. 36 dB 
Frequency response (—3 dB); Rigag = 1 kQ f typ. 60 kHz 


* The maximum supply voltage should be chosen such that during flyback the voltage at pin 5 does 
not exceed 55 V. 
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Fig. 3 Power derating curves. 
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Fig. 2 Quiescent current Iq as a function of supply voltage Vp. 
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Vertical deflection circuit TDA3651 


APPLICATION INFORMATION 
The following application data are measured ina typical application as shown in Figs 4 and 5. 


Deflection current (including 6% overscan) 


peak-to-peak value I5(p-p) typ. 0,87 A 
Supply voltage V9.4 typ. 26 V 
Total supply current tot typ. 148 mA 
Peak output voltage during flyback V5-4M < 50 V 

typ. 2,0 V 
Saturation voltage to supply V5.6sat c 25 V 
typ. 2,0 V 
Saturation voltage to ground V5-Asat Z 25 V 
typ. 0,95 ms 
Flyback time ty wz 12 ins 
Total power dissipation in IC Prot typ. 2,5 W 
Operating ambient temperature Tamb <i 65 OC 


TDA3651 


5 


DEVELOPMENT SAMPLE DATA 


VERTICAL 
100 nF DEFLECTION Yj 
vertical drive 
(from pin 1 TDA2578A) 


COILS 
AT1236/20 


47.9) 


‘7 


+ +26V 
vertical (pin 3 
feedback + TDA2578A) 
(pin 2 +4 1500 uF 
TDA2578A) | (16V) 7Z86169.A 
4 100 22 1,2 Q 
amplitude 
‘7, ‘7 


Fig. 4 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination 


with the TDA2578A (see Fig. 5). 


Note to deflection coils AT1236/20: L = 29 mH, R = 13,6 22; deflection current without overscan is 
0,82 A peak-to-peak and EHT voltage is 25 kV. 
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TDAS651 


horizontal 
flyback 


sandcastle pulse 


horizontal 
+12V drive 


ee 
| O f. adj. 
vertical 


f. adj (horizontal) vertical 
ati feedback drive 
(vertical) | y 
F +f ing 
video TDAS651 7286 168.A 
Fig. 5 Typical application circuit diagram; for combination of the TDA2578A with the TDA3651 see 
Fig, 4. 
33k kd 
+12V to pin 1 uF 
to pin 180 kQ2 18 sl 
A eT cn TDA2578A 
TDA2578A 220k 
G 7286900 
7286371 
Fig.6 Circuit configuration at pin 14 for Fig. 7 Circuit configuration at pin 18 
phase adjustment. for VCR mode. 


1 kQQ resistor between pin 18 and + 12V: 
without mute function. 

220 k{2 between pin 18 and ground: 
with mute function. 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation, It does not necessarily 
imply that the device will go into regular production. 


TDA3651A 
TDA3651AQ 


VERTICAL DEFLECTION CIRCUIT 


The TDA3651A;AQO is a vertical deflection output circuit for drive of various deflection systems with 
deflection currents up to 2 A peak-to-peak. 


The circuit incorporates the following functions: 
© Driver 

Output stage 

Thermal protection and output stage protection 
Flyback generator 

Voltage stabilizer 


QUICK REFERENCE DATA 


Supply voltage (pin 9) V9.4= Vp Oto 50 V 
Peak output voltage during flyback (pin 5) V5.4M < 55 V 
Output current (peak-to-peak value) I5(p-p) << 1,5 A 
Operating junction temperature Tj max. 150 °C 


Thermal resistance from 
junction to mounting base Rth j-mb_ tyP. 3 K/W 


PACKAGE OUTLINES 


TDA3651A: 9-lead SIL; plastic power (SOT-131B). 
TDA3651A0O: 9-lead SIL bent to DIL; plastic power (SOT-157B). 


ee 
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~ VOLTAGE FLYBACK 
STABILIZER TDA3651A GENERATOR 
& | 
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| SOURCE 
y NS 
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deflection 
coil ue 
THERMAL ge OUTPUT = 
PROTECTION | STAGE ie 5g 


a i 


DRIVER 


J 7Z88390.A 


input 


Fig. 1 Block diagram. 
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DEVELOPMENT SAMPLE DATA 


_ Vertical deflection circuit 


TDAS651A 
TDA3651AQ 


GENERAL DESCRIPTION 
Output stage and protection circuit 


Pin 5 is the output pin. The supply for the output stage is fed to pin 6 and the output stage ground is 
connected to pin 4. The output transistors of the class-B output stage can each deliver 1 A maximum. 
The ‘upper’ power transistor is protected against short-circuit currents to ground, whereas, during 
flyback, the ‘lower’ power transistor is protected against too high voltages which may occur during 
adjustments. 

Moreover, the output transistors have been given extra solidity by means of special measures in the 
internal circuit layout. 

A thermal protection circuit is incorporated to protect the IC against too high dissipation. This circuit 
is ‘active’ at 175 OC and then reduces the deflection current to such a value that the dissipation cannot 
increase. 


Driver and switching circuit 


Pin 1 is the input for the driver of the output stage. The signal at pin 1 is also applied to pin 3 which is 
the input of a switching circuit. When the flyback starts, this switching circuit rapidly turns off the 
lower output stage and so limits the turn-off dissipation. It also allows a quick start of the flyback 
generator. Pin 3 is connected externally to pin 1, in order to allow for different applications in which 
pin 3 is driven separate from pin 1. 


Flyback generator 


The capacitor at pin 6 is charged to a maximum voltage, which is equal to the supply voltage Vp (pin 9), 
during scan. 

When the flyback starts and the voltage at the output pin (pin 5) exceeds the supply voltage (pin 9), 

the flyback generator is activated. The Vp is connected in series (via pin 8) with the voltage across the 
capacitor. 

The voltage at the supply pin (pin 6) of the output stage will then be maximum twice Vp. Lower 
voltages can be chosen by changing the value of the external resistor at pin 8. 


Voltage stabilizer 


The internal voltage stabilizer provides a stabilized supply of 6 V for drive of the output stage, so the 
drive current of the output stage is not affected by supply voltage variations. The stabilized voltage is 
available at pin 7. 

A decoupling capacitor of 2,2 uF can be connected to this pin. 
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TDAS651A 
TDAS651AQ 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


_ Voltages (pins 4 and 2 externally connected to ground) 
Output voltage (pin 5) 
Supply voltage (pin 9) 
Supply voltage output stage (pin 6) 
Input voltage (pins 1 and 3) 


Currents 
Repetitive peak output current (pin 5) 
Non-repetitive peak output current (pin 5) 


Repetitive peak flyback generator 
output current (pin 8) 


Non-repetitive peak flyback generator 
output current (pin 8) 


Temperatures 

Storage temperature range 

Operating ambient temperature range 
Operating junction temperature range 


CHARACTERISTICS 


V5-4 
V9.4 = Vp 
V6-4 
V4.2; V3-2 


+ I5RM 
+ I5SsM 


ISRM 


ISSM 


max 55 
max. 50 
max 55 
max. Vp 
max 0,75 
max 1,5 
—0,75 

max. 0.85 
—1,5 

max +16 
—65 to + 150 
—25to +65 
—25 to + 150 


< 


A* 


> > 


Tamb = 29 OC; Vp = 26 V; pins 4 and 2 externally connected to ground; unless otherwise specified. 


Output current (peak-to-peak value) 
Flyback generator output current 


Flyback generator output current 


Output voltages 
Peak voltage during flyback 


Saturation voltage to supply at —-I5 =1A 
Saturation voltage to ground at |I5=1A 
Saturation voltage to supply at —I5 =0,75A 


Saturation voltage to ground at I5, =0,75A 


* Non-repetitive duty factor maximum 3,3%. 
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I5(p-p) 


—Ig 


typ. 
< 


typ. 
— 


typ. 


V2 
15 
0,7 
0,85 
0,6 
0,75 


SD ee ae ee a a 


a = es . 


TDA3651A 


Vertical deflection circuit 


TDAS651AQ 
Supply 
Supply voltage V9.2:4 10 to 50 V* 
Supply voltage output stage V6.4 < 55 V* 
: typ. 9 mA 
Supply current (no load and no quiescent current) Ig < 12 mA 
typ. 38 mA 
Quiescent current (see Fig. 2) l4 “ 25 to 52 mA 
Variation of quiescent current with temperature typ.  —0,04 mA/K 
Flyback generator 
typ. 1,6 V 
Saturation voltage at -Ig=1,1A V9-8sat o 21 V 
typ. 2,5 V 
Saturation voltage atlg@=1A V8.9cat ae 30 V 
typ. 1,4 V 
Saturation voltage at lg = 0,85 A V9.8sat py 19 V 
< = typ. 23° 'W 
z Saturation voltage at lg =0,75A V8 Ocat 2 28 V 
uy Flyback generator active if: V5.9 > 4 Vv 
_ 
a typ. 5 pA 
s _ Leakage current —lg 
< a 100 vA 
7 typ. 230 vA 
2 Input current for +15 =1A I 175 to 380 pA 
= typ. 19 V 
cS Input voltage during scan V4.2 0,9to27 V 
> Input current during scan I2 0,01 to2,5 mA 
QO Input voltage during scan V2.9 0,9toVp V 
Input voltage during flyback V3.9 0to0,2 V 
. V 
Voltage at pin 7 V7.2 me 5G to i V 
Load current of pin 7 I7 2 mA — 
Unloaded voltage at pin 7 during flyback V7.9 typ. 15 V eect 
Junction temperature of 
a , 175 °C 
switching on the thermal protection Tj ae 58 to ne oc 
’ K/W 
Thermal resistance from junction to mounting base Rth j-mb a ; oo 
Power dissipation see Fig. 3 
Open loop gain at 1 KHz; Rigag = 1 kX Go typ. 36 dB 
Frequency response (—3 dB); Rigaq = 1 kQ2 f typ. 60 kHz 


* The maximum supply voltage should be chosen such that during flyback the voltage at pin 5 does 
not exceed 55 V. 
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Fig. 3 Power derating curves. - 
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Vertical deflection circuit 


APPLICATION INFORMATION 


TDAS651A | 
TDA3651AQ 


The following application data are measured in a typical application as shown in Figs 4 and 5. 


Deflection current (including 6% overscan) 
peak-to-peak value 


Supply voltage 
Total supply current 
Peak output voltage during flyback 


Saturation voltage to supply 
Saturation voltage to ground 


Flyback time 


Total power dissipation in IC 


Operating ambient temperature 


DEVELOPMENT SAMPLE DATA 


: . 100 nF 
vertical drive 


(from pin 1 TDA2578A) 


vertical 
feedback oe on 
(pin 2 1,8 nF — 47 uF 
TDA2578A) il : 8,2 kQ 
7 100 22 
amplitude 


I5(p-p) typ. O87 A 
V9.4 typ. 26 V 
rot typ. 148 mA 
V5-4M ~< 50 V 
typ. 2,0 V 
V5-6sat 2 25 V 
typ. 2,0 V 
V5-Asat < 25 V 
typ. 0,95 ms 
tf < 1,2 ms 
Ptot typ. 2,5 W 
Tamb < 65 °C 


TDA3651A 


5 


VERTICAL 
DEFLECTION 
COILS 


AT1236/20 


4,72 / 


+ +26V 
(pin 3 
% TDA2578A) 
4 1500 uF 
(16 V) 7286169.A 
1282 


Fig. 4 Typical application circuit diagram of the TDA3651A (vertical output), when used in combina- 


tion with the TDA2578A (see Fig. 5). 


Note to deflection coils AT1236/20: L = 29 mH, R = 13,6 22; deflection current without overscan is 


0,82 A peak-to-peak and EHT voltage is 25 kV. 
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TDAS651A 
TDAS651AQ 


horizontal 
flyback sandcastle pulse 
horizontal / \ — L 
+12V drive mute aes 5 
>0,2mA | J L 
<4,0mA 


O fy adj. 
f., adj. (horizontal) vertical vertical 
ae feedback drive 
(vertical) 7 
video + from ping 
TDA3651A 7Z86168.A 
Fig. 5 Typical application circuit diagram; for combination of the TDA2578A with the TDA3651A see 
Fig. 4. 
1kQ 
+12V 
33 k&2 to pin 1 pF 
+12V 18 + 
to pin 180 k&2 
TDA2578A 
14 —(_ + >| 147k 220kQ 
TDA2578A 
7 7286900 7286371 
Fig.6 Circuit configuration at pin 14 for Fig. 7 Circuit configuration at pin 18 for 
phase adjustment. VCR mode. 


1 k&2 resistor between pin 18 and + 12 V: 
without mute function. 

220 k{2 between pin 18 and ground: 
with mute function. 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


TDA3652 


VERTICAL DEFLECTION CIRCUIT 


GENERAL DESCRIPTION 


The TDA3652 is an integrated power output circuit for vertical deflection in systems with deflection 
currents up to 3 A peak to peak. 


Features 


@ Driver 

@ Output stage and protection circuits 
@ Flyback generator 

© Voltage stabilizer 


QUICK REFERENCE DATA 


Supply voltage (pin 9) V9.4 = Vp 0to40 V 
Peak output voltage during flyback (pin 5) V5.4M < 55 V 
Output current (peak-to-peak value) 15 (p-p) max. 3 A 
Operating junction temperature qj max. 150 °C 
Thermal resistance from junction to mounting base Rth j-mb max. 4 K/W 


VOLTAGE 
STABILIZER 


fF LYBACK 
GENERATOR 


TDA3652Q 


& 
CURRENT 
SOURCE saan 
+++ — 
ee 
OUTPUT feodtotk 
STAGE 
ir EGOTECTION PROTECTION "T 
input —»—— 4 
| [eo] 
2 ‘ ¥Z287182 
; K 
Fig. 1 Block diagram. , : 
PACKAGE OUTLINES 
TDA3652: 9-lead SIL; plastic (SOT-131B). | 
TDA36520: 9-lead SIL bent to DIL; plastic (SOT-157B). 
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TDA3652 
TDA3652Q 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages (pins 4 and 2 externally connected to ground) 


Output voltage (pin 5) V5.4 Oto 55 V 
Supply voltage (pin 9) V9.4 = Vp Oto 40 V 
Supply voltage output stage (pin 6) V6-4 Oto 55 V 
Driver input voltage (pin 1) V4.2 Oto Vp V* 
Switching circuit input voltage (pin 3) V3.9 0to5,6 V 
Currents 
Repetitive peak output current (pin 5) +I5RM max. 115A 
Non-repetitive peak output current (pin 5) + l5su max. 3 A** 
Repetitive peak flyback generator output “415A 
current (pin 8) lIgRM max. ‘ 16 A 
Non-repetitive peak flyback generator output 
current (pin 8) +lesm max. 3 AS 
Temperatures 
Storage temperature range Tstg —65 to +150 °C 
Operating ambient temperature range Tamb —25 to +65 OC 
Operating junction temperatu re range Tj —25 to +150 °C 


* The maximum input voltage should not exceed the supply voltage (Vp at pin 9). In most applica- 
tions pin 1 is connected to pin 3; the maximum input voltage should then not exceed 5,6 V. 


** Non-repetitive duty factor maximum 3,3%. 
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TDA3652 
TDA3652Q 


Vertical deflection circuit 


CHARACTERISTICS 
Vp = 26 V; Tamb = 25 OC; pins 4 and 2 externally connected to ground; unless otherwise specified 


parameter min. typ. max. unit 


Supply 
Supply voltage; pin 9 Vp 10 40 V* | 
Supply voltage output stage; pin 6 V6-4 — 55 y= 
Supply current (no load and no quiescent 
current); pin 9 Ip ~ 12 mA 
Quiescent current (see Fig. 2) l4 25 65 mA 
Variation of quiescent current with temperature Al4 — = mA/K 
Output current 
Output current (pin 5) (peak-to-peak value) I5(p-p) = 3,0 A 
Output current flyback generator (pin 8) —lg — 1,6 A 
Output current flyback generator (pin 8) lg _ 1,5 A 
<x 
a Output voltage 
fe Peak voltage during flyback V5.4M — 55 V 
= Saturation voltage to supply 
= Saturation voltage to ground 
= Saturation voltage to supply 
O° at--I5 =1A —V5.6sat — 2,/ V 
S Saturation voltage to ground 
Flyback generator 
Saturation voltage 
at —lg = 1,6 A V9-8sat ian 2,1 V ances 
Saturation voltage amas 
atlg=1,5A VQ8.9cqt | > 3,0 V — 
Saturation voltage 
at—Ig=1,1A V9-8sat — 1,9 V 
Saturation voltage 
atig=1A V8-9sat — 2,8 V 
Flyback generator active if: V5.9 4 7 V 
Leakage current at pin 8 —Ig — 100 LA 
Input current for I5 =4A 
at pin 1 (peak-to-peak value) I1(p-p) 190 400 uA 
Input voltage during scan (pin 1) V4.2 1,3 3,5 V 
Input current during scan (pin 3) Ig 0,01 2,5 mA 


* The maximum supply voltage should be chosen such that during flyback the voltage at pin 5 does 
not exceed 55 V. 


September 1983 639 


TDAS652 
TDAS652Q 


CHARACTERISTICS (continued) 


parameter 


Input voltage during scan (pin 3) V3.9 0,9 _ 5,6 V 


Flyback generator (continued) 


Input voltage during flyback (pin 3) V3.9 0 - | 0,2 V 


General data 
Junction temperature of switching on 


the thermal protection Tj 158 175 192 OC 
Thermal resistance from junction to 
mounting base Rth j-mb - _ 4 K/W 
Total power dissipation Prot see Fig. 3 
Open-loop gain at 1 kHz Go _ 36 — dB 
Frequency response (—3 dB) 
at Ry =1kQ f ~ 50 — kHz 
7287183 
i es Ne et en xO 
14 | 
(mA) | | 
60 | 
CO ee eee + 
201 See rene eb Si ae Se sand EenNeereres | 
5 p+ ! 
sat loo 2 | p—|___'no heatsink 
— alae Gas 
ronan 0. ate iae — ol (7 een eter OO aE Zt | 
— Vp (Vj 60 0 50 a 100 Tomb {°C} 150 
Fig. 2 Quiescent current (Iq) as a 
function of supply voltage (Vp). Fig. 3 Power derating curve. 
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DEVELOPMENT SAMPLE DATA 


TDA3652 
TDA3652Q 


Vertical deflection circuit 


APPLICATION INFORMATION 


The function is described against the corresponding pin number. 


1. Driver 
This is the input for the driver of the output stage. 


2. Negative supply (ground) 


3. Switching circuit 


This pin is normally connected externally to pin 1. It is also possible to use this pin to drive the 
switching circuit for different applications. This switching circuit rapidly turns off the lower output 
stage at the end of scan and also allows for a quick start of the flyback generator. 


4. Output stage ground 


5 and 6. Output stage and protection circuits 


Pin 5 is the output pin and pin 6 is the output stage supply pin. The output stage Is a class-B type with 
each transistor capable of delivering 1,5 A maximum. The “upper” output transistor is protected against 
short-circuit currents to ground. The base of the ‘‘lower’’ power transistor is connected to ground 

during flyback and so it is protected against too high flyback pulses which may occur during adjustments. 
In addition the output transistors are protected by a special layout of the internal circuit. The circuit 

is protected thermally against excessive dissipation by a circuit which operates at temperatures of 

175 °C upwards causing the output current to drop to a value such that the dissipation cannot increase. 


7. Voltage stabilizer 


The internal voltage stabilizer provides a stabilized supply voltage of 6 V for drive of the output stage, 
so the drive current is not influenced by the various voltages of different applications. 


8 and 9. Flyback generator 


Pin 8 is the output pin of the flyback generator. Depending on the value of the external resistor at 
pin 8, the capacitor at pin 6 will be charged to a fixed level during the scan period. The maximum 
height of this level is equal to the supply voltage at pin 9 (Vp). When the flyback starts and the flyback 
pulse at pin 5 exceeds the supply voltage, the flyback generator is activated and then the supply voltage 
is connected in series (via pin 8) with the voltage across the capacitor. The voltage at the supply pin 
(pin 6) of the output stage will then be not more than twice the supply voltage. 


HY 


tea ERE GRATED 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3653 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


VERTICAL DEFLECTION CIRCUIT 


GENERAL DESCRIPTION 


The TDA3653 is a vertical deflection output circuit for drive of various deflection systems with 
currents up to 1,5 A peak-to-peak. 


Features 


Driver 

Output stage 

Thermal protection and output stage protection 
Flyback generator 

Voltage stabilizer 

Guard circuit 


QUICK REFERENCE DATA 


Supply voltage range (pin 9) Vp = V9.4 Oto 40 V 
Peak output voltage during flyback (pin 5) V5-4M max. 60 V 
Output current (peak-to-peak value) I5(p-p) max. 115A 
Operating junction temperature qj max. 150 °C 


Thermal resistance from junction to mounting base 
(SOT-110B) 
(SOT-131B) 


10 K/W 
3,5 K/W 


TDA3653 


VOLTAGE 
STABILIZER 
& 


FLYBACK 
GENERATOR 


CURRENT 
SOURCE 


detlection Bad Pe ey 
OUTP so f a ok 
ee. OuTPUT | 5 inne 
ie ” STAGE 
PROTECTION 
input SS 
3 
Je < 7287642 


Fig. 1 Block diagram. 


PACKAGE OUTLINES 


TDA3653: 9-lead SIL; plastic (SOT-110B). 
TDA3653A: 9-lead SIL; plastic power (SOT-131B). 
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TDA3653 


FUNCTIONAL DESCRIPTION 
Output stage and protection circuit 


Pin 5 is the output pin. The supply for the output stage is fed to pin 6 and the output stage ground is 
connected to pin 4. The output transistors of the class-B output stage can each deliver 0,75 A maximum. 
The maximum voltage for pin 5 and 6 is 60 V. 


The output power transistors are protected such that their operation remains within the SOAR area. 
This achieved by the co-operation of the thermal protection circuit, the current-voltage detector, the 
short-circuit protection and the special measures in the internal circuit layout. 


Driver and switching circuit 


Pin 1 is the input for the driver of the output stage. The signal at pin 1 is also applied to pin 3 which is 
the input of a switching circuit. When the flyback starts, this switching circuit rapidly turns off the 
lower output stage and so limits the turn-off dissipation. It also allows a quick start of the flyback 
generator. 


External connection of pin 1 to pin 3 allows for applications in which the pins are driven separately. 


Flyback generator 


During scan the capacitor at pin 6 is charged to a maximum voltage, which is dependent on the value 
of the resistor at pin 8. During normal operation the voltage at pin 8 may not be lower than 2,2 V. 


When the flyback starts and the voltage at the output pin (pin 5) exceeds the supply voltage (pin 9), 
the flyback generator is activated. Then Vp = 2 V is connected in series (via pin 8) with the voltage 
across the capacitor. 


The voltage at the supply pin (pin 6) of the output stage will then be maximum 2Vp--2 V. Lower 
voltages can be obtained, determined by the value of the resistor at pin 8. 


Guard circuit 


When there is no deflection current and the flyback generator is not activated, the voltage at pin 8 
reduces to less than 2 V. The guard circuit will then produce a d.c. voltage at pin 7, which can be used 
to blank the picture tube and thus prevent screen damage. 


Voltage stabilizer 


The internal voltage stabilizer provides a stabilized supply of 6 V to drive the output stage, which 
prevents the drive current of the output stage being affected by supply voltage variations. 
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Vertical deflection circuit TDA3653 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134); pins 4 and 2 externally 
connected to ground. 


Supply voltage (pin 9) Vp=Vo9.4 max. 40 V 
Supply voltage output stage (pin 6) V6.4 max. 60 V 
Output voltage (pin 5) V5.4 max. 60 V 
Input voltage (pins 1 and 3) V1: 3-2 max. Vp V 
External voltage at pin 7 V7.2 max. 56 V 
Peak output current (pin 5) 
repetitive +l5rmM max. 0,75 A 
non-repetitive + I5smM max. 1,5 A* 
Peak output current (pin 8) 
repetitive ISRM —0,85 to +0,75 A 
non-repetitive + leony max. 1,5 A* 
Total power dissipation . Prot see Fig. 2 
Storage temperature range Tstg —65 to+ 150 SC 
Operating ambient temperature range Tamb see Fig. 2 
Operating junction temperature range qj —25 to +150 9°C 


_____ 7 288387.1 7287643 


1 0 —— as aaa ok oo bape 5 0 
tot : . Pie (eae eee oe 
ale Bice ie eater Seer] Severe eee evens ooo {2 tot: 
(W) : infinite heatsink | 
8 IN : ee Kea pone f 
a } | . 
SN 
| 


area ee +——}-——_} +. f + — 
(mA) |. 


DEVELOPMENT SAMPLE DATA 


“XN 
| TTS no heatsink | ae 
— 
| 


0 50 100 ; 
65 Tamb (°C) 


Fig. 2 Power derating curves (for SOT-110B). Fig. 3 Quiescent current lq asa 
function of supply voltage Vp. 


* Non-repetitive duty factor maximum 3,3%. 
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TDA3653 


CHARACTERISTICS 


Vp = Vo.4 = 26 V: Tamb = 25 OC; pins 2 and 4 externally connected to ground; unless otherwise 
specified 


Supply 

Supply voltage; pin 9 (note 1) 
Supply voltage; pin 6 (note 1) 
Supply current; pin 9 (note 2) 
Quiescent current; pin 4 (see Fig. 3) 


Variation of quiescent current with temperature 


Output current 


Output current (pin 5) 
(peak-to-peak value) 


Output current flyback generator (pin 8) 
Output current flyback generator (pin 8) 


Output voltage 
Peak voltage during flyback 


Saturation voltage to supply 
at —I5 =0,75 A 
atl5 =0,75A (note 3) 
at—I5 =0,6A 
atl5 =0,6A (note 3) 
Saturation voltage to ground 
atl5 =0,75A 
atin =0O,6A 


Flyback generator 


Satuartion voltage 
at—Ig =0,85A 
atlg =0,75 A (note 3) 
at—Ilg=0,7A 
atlg =0,6 A (note 3) 


Flyback generator active if: 


Leakage current at pin 8 


Input current (pin 1) 


Input voltage during scan (pin 1) 


Input voltage during scan (pin 3) 
pins 1 and 3 not connected 
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Vertical deflection circuit TDA3653 


Input current during scan (pin 3) 
pins 1 and 3 not connected 


Input current during scan (pin 3) 
pins 1 and 3 connected 


Input resistance (pin 3) 


Input voltage during flyback (pin 1) 


Input voltage during flyback (pin 3) 


Guard circuit 


Output voltage; pin 7 (note 4) 
loaded with 100 kQ 
loaded with 0,5 mA 


Internal series resistance of pin 7 


Guard circuit active if 
Vg.2 is lower than (note 6) 


General data 


Thermal protection becomes active if 
junction temperature exceeds 


Thermal resistance junction to mounting base 


Open loop gain at 1 kHz (note 5) 


Frequency response (—3 dB) (note 7) 


Notes to the characteristics 


DEVELOPMENT SAMPLE DATA 


1. The maximum supply voltage should be chosen such that during flyback the voltage at pin 5 does 
not exceed 60 V. 


. These values are obtained (pin 9) at no load and no quiescent current. 
. Duty factor maximum 3,3%. 
Guard circuit ts active. 


- Rioad = 8 22; load(rms) = 125 mA. 
. During normal operation the voltage Vg.9 may not be lower than 2,2 V. 
. With 220 pF between pins 1 and 5. 


NOoBhWN 
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APPLICATION INFORMATION 


TDA3653 


5 


VERTICAL 
DEFLECTION 


; 100 nF 
vertical drive COILS 
(from pin 1 TDA2578A) AT1236/20 is 
220 uF G2 472 Hl 
| 10 kQ2 i 
+ +26V 
vertical 12 kX (pin 3 
feedback (= TDA2578A) 
+ TL 1500 uF 
TAA cieA aa seas 7 ae 
i | 8,2 kQ 7287641 
4 100 92 1,2 2 


amplitude 
Fig. 4 Typical application circuit diagram of the TDA3653 (vertical output), when 
used in combination with the TDA2578A (see Fig. 5). 


Note to deflection coils AT1236/20: L = 29 mH, R = 13,6 {2; deflection current 
without overscan is 0,82 A peak-to-peak and e.h.t. voltage is 25 kV. 
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Vertical deflection circuit TDA3653 


horizontal 
flyback sandcastle pulse 
horizontal / \ 
+12V drive mute eae ae 
>0,2mA I ge 
<40mA 
ees ++ 
“4 “4 4 
qT >4mA 
Pr IOKkE 
2,2 
nF 7 
36kQ2 Hl -_ 
co uF 


<{ 

- 

X<6 

a) 

Lu 

—! 

QO. 

= 

<q 

Y”) O fy adj. 

- O 

2 fy adj. (horizontal) vertical vertical 

LL i feedback drive 
(vertical) 

= fi 

O video + from pin 9 

pes TDA3653 ELSE OA 

Lu 

of Fig. 5 Typical application circuit diagram; for combination of the TDA2578A with 

‘a the TDA3653 (see Fig. 4). 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3701 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production, 


PAL SYNCHRONIZATION PROCESSOR 
FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 
The TDA3701 is a monolithic integrated circuit for PAL synchronization processing in video recorders. 


Features 


Sync separator with noise inverter 

Phase detector with 2 time constants for oscillator synchronization 
Automatic identification of norm-signals (625 lines referred to CCIR) 
Colour subcarrier oscillator with separate output (625 kHz sinewave) and 1: 40 divider 
Separate horizonta! and vertical coincidence detectors 

Internal generation of a complete standard synchronization pulse 
Vertical synchronization pulse output 

Field identification output 

Burst gate pulse output (externally adjustable phase relationship) 

H/8 signal output with correction/inversion inputs 

Record (REC/TV; REC/VCR)/playback (PB) selector 


QUICK REFERENCE DATA 


Supply voltage (pin 22) Vp = V292.23 typ. 12 V 
Supply current (pin 22) Ip=l99 typ. 85 mA 


Sync separator 


Sync pulse amplitude 
(peak-to-peak value) V4-23(p-p) typ. 03 V 


Phase detector 


Catching range Af typ. +5 % 
Oscillator 
Output frequency to typ. 625 kHz 


Output sinewave 
(peak-to-peak value) V7-23(p-p) typ. 32: 


Field identification 


Output voltage 
ist field V 26-23 min. 10 
2nd field V 26-23 max. 1 


<< 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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cS9 


Cse6l aunr 


REC(TV)/REC(VCRI/PB oscillator 
selection output 
1 


4 4 4 4 4 
Al 68 T T il il 
kQ kQ +}inE 1120 tone 330 H/8 correction 
pF pF 


to Vp H/8 inversion 


18 9 8 6 
625kHz OSCILLATOR 


WITH TRAPEZOIDAL 
LIMITER 


DIVIDER 
1:8 


PHASE (9) 
DETECTOR 


FOR H/8 SIGNAL 


sync pulse 20 


DIVIDER 
1:2081:2 
PULSE 
GENERATOR 


H/8 signal 


HORIZONTAL 


horizontal 24 SYNC PULSE 


coincidence 


DETECTOR 27 


a GENERATION COINCIDENCE 
+ 
ae 
‘fo 
it é VERTICAL 
cotour composi e Balhae 


vertical sync pulse 


STAGES identification pulse 


uy burst gate pulse 


DIVIDER 
1: 625 


OUTPUT . 26 field 


video signal DETECTOR 


2 3 1 28 5 23 22 ik 


+ 100 uF 


+ 

== = I 

ge G7 ye + 7280373 
a . f “ facility for suppression of ig Vp 


_vertical 42 burst gate pulses during (+12V) 
integration vertical sync pulses 


1 to S5V~a__ = 
ov-* 


Fig. 1 Block diagram. 
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PAL synchronization processor for video recorders TOA2701 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range (pin 22) Vp =V99.93 max. 13,2 V 
Voltage range at pins 4, 12, 15, 16, 18, 24 to pin 23 (ground) Vpy.23 Oto Vp V 
Voltage range at pin 9 V9.23 0,3 Vp to0,7 Vp V 
Voltage at pin 5 V5, 23 min. OV 
Currents 
at pins 17, 20, 21, 24, 26, 27 In max. 20 mA 
at pin 5 In max. 50 pA 
at pin 7 oe max. 1 mA 
Total power dissipation Prot max. 1,5 W 
Storage temperature range T stg —25 to +150 °C 
Operating ambient temperature range Tamb Oto+70 °C 


DEVELOPMENT SAMPLE DATA 


fe en ee 
\ £ 
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CHARACTERISTICS 
Vp = V99.93 = 12 V; Tamb = 25 OC; measured in Fig. 1; unless otherwise specified 


Vp = V22.23 | 9,6 


parameter 


Supply (pin 22) 
Supply voltage range 


Supply current Ip=l99 


Sync separator (pin 4) 


Colour composite video input voltage (note 1) 


(peak-to-peak value) V4-23(p-p) | — 1 — V 
Sync pulse amplitude 

(peak-to-peak value) V4-23(p-p) 01 |03 06 |V 
Slicing level, relative to sync pulse amplitude — 50 -- % 
Output voltage (peak-to-peak value) V91-23(p-p) | 10 | — _~ V 
Output current (peak-to-peak value) 191 (p-p) — — 5 mA 


Delay between signal 
at input pin 4 and sync pulse 
at output pin 21 (note 2) tq — 0,4 _ us 


Adjustment of phase relationship (pin 12) — + 4 — Us 


Phase detector 


D.C. control voltages 


pin 10 V10-23 ~ 3 _ V 

pin 11 7 | Vi23 - |V10.23)- | V 
Catching range Af — +5 — % 
Control sensitivity (note 3) — 57 — kHz/us 


625 kHz oscillator 

Output frequency 
with Coco = 120 pF (pin 8); 
Rose = 6,8 k& (pin 9) 


at pin 7 (note 4) fo 575 | 625 675 | kHz 
Output sinewave (C7.93 = 330 pF) 

(peak-to-peak value) V7-23(p-p) | — 3,2 — V 
D.C, output voltage V7.23 _ 6,0 a V 
2nd harmonic suppression 2nd 35 | - — dB 
3rd harmonic suppression Q3rd 30 | —- 7 dB 


Horizontal coincidence detector 


D.C. output voltage 
no coincidence; l9q4=5 mA VI4.23 — — 2 V 


coincidence V 24.23 — 12 — V 
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DEVELOPMENT SAMPLE DATA 


PAL synchronization processor for video recorders 


Vertical sync pulse (note 5) 

Output voltage (peak-to-peak value) 

Output current (peak-to-peak value) 

Duration of internally generated output pulse 


Delay between input signal at pin 4 
and start of output pulse at pin 27 


Duration of the separated vertical sync pulse 


Delay between input signal at pin 4 and 
start of output pulse at pin 27 


Field identification pulse (pin 26) 


Output voltage 
1st field 


2nd field 
Output current (peak-to-peak value) 


Duration of output pulse 


Burst gate pulse (pin 17) 

Amplitude of output pulse (peak-to-peak value) 
Output current (peak-to-peak value) 

Duration of output pulse 


Delay between rising edge of horizontal sync 
pulse at pin 4 and rising edge of gate pulse 
at pin 17 


without external capacitor (pin 19) 


with external capacitor (pin 19) 


H/8 signal output (pin 20) 
Amplitude of output pulse (peak-to-peak value) 
Output current (peak-to-peak value) 


Duration of output pulse 
at V15.23 = V16-23 > 5 V 


Delay between rising edge of horizontal sync pulse 


at pin 4 and rising edge of H/8 at pin 20 


H/8 signal correction (note 6) 
input voltage for ‘correction’ 


input voltage for ‘no correction’ 


H/8 signal inversion 
input voltage for ‘inversion’ 


input voltage for ‘no inversion’ 


TDA3701 


V27-23(p-p) V 
127(p-p) mA 
tp Us 
Us 
ps 
Us 
V 26-23 V 
V 26-23 V 
196 (p-p) mA 
ty ms 
V 47-23(p-p) Vv 
'17(p-p) ie 
ty Ms 
tq Ms 
Atg/AC ns/pF 
V20-23(p-p) Vv 
120(p-p) mA 
Es 
Us 
V 
V 
V 
V 
June 1983 


655 


TDA3701 


CHARACTERISTICS (continued) 


REC (TV)/REC (VCR)/PB selection 
REC (TV) 
input voltage V 18-23 = = 2 V 
input current (V79.93 = 2 V) lig — _ 200 | uA 
REC (VCR) 
input voltage V 18-23 4 _ 8 V 
input current (V719.93 = 8 V) l1g — ~ 1 mA 
PB 
input voltage V18-23 10 = _ V 
input current (V1g.93 = 12 V) l4g ~ _ 2 mA 


Notes to characteristics 


1. The sync separator input signal is shown in Fig. 2. 


7280334 


tad 


0,3V (p-p) 


time 


Fig. 2 Colour composite video input signal at pin 4. 


2. The internally generated standard sync pulse is available at pin 21 if: horizontal and vertical 
coincidence is detected, that is, a standard input signal is applied to pin 4 and the record/playback 
selector is in the record mode. 


3. The control sensitivity of the phase detector is related to the horizontal frequency. 
4. Balance of the oscillator output frequency is achieved if pins 10 and 11 are short-circuited. 


©. The vertical sync pulse is also available without application of the colour composite video signal 
provided the record/playback selector is in the record mode. 


6. During active correction of the H/8 signal one of 8 input pulses of the 1: 8 divider circuit will be 
rejected in a time interval of 4 fields. 
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PAL synchronization processor for video recorders 


APPLICATION INFORMATION 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3710 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production, 


CHROMINANCE SIGNAL/MIXER FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA3710 is a monolithic integrated circuit for chrominance signal processing in video recorders. 


Features 


Automatic gain controlled preamplifier with record/playback selection 

Signal mixer with balancing stage for phase inversion of chrominance signal 

H/8-control for subcarrier phase inversion 

Amplifier with record/playback selected burst pre- and de-emphasis 

Output stage for the 625 kHz chrominance signal, with facility for being disabled by colour killer, 
record/playback mode switch and external track sensing circuit 

Amplitude detector with automatic gain control for the preamplifier 

4,43 MHz voltage controlled oscillator (VCO) for recording and 4,43 MHz local oscillator for playback 
Phase discriminator controlled synchronization of the voltage controlled oscillator 

Subcearrier mixer, disabled for SECAM operation 

H/2 demodulator for the production of PAL identification and colour killing signals 

Flip-flop for PAL identification 

Burst pulse stage for the production of non-delayed (BK1) and delayed (BK2) keying pulses 
Colour killing stage with hysteresis and heterodyned H/2 signal 

Threshold voltage detector for SECAM operation or forced colour on/off 

Voltage stabilization with external reference voltage (5,6 V) 

Internal record/playback and PAL/SECAM selection. 


QUICK REFERENCE DATA 


Supply voltage (pin 10) Vp=V19.16 typ. 10 V 


Supply current (pin 10) Ip=l10 typ. 61 mA — 
Inputs — 


Chrominance signal 


4,43 MHz for record (peak-to-peak value) V2-16(p-p) typ. 200 mV 
625 kHz for playback (peak-to-peak value) V 1-16 (p-p) typ. 200 mV 
Outputs 

Chrominance signal 

4,43 MHz (peak-to-peak value) V23-16(p-p) typ. 470 mV 
625 kHz (peak-to-peak value) V26-16(p-p) __tyP. 2 


PACKAGE GUTLINE 
28-lead DIL; plastic (SOT-117). 
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O 
QO 
ot 
fe) 
oO” 
is) 
~ 
—_ 
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00 
N 


input 


4,43 MHZ 
6,25kHz 


68nF 


delay line 


P= PAL 

S = SECAM 

BK1 = burst key pulse 4 

BK2 = burst key pulse 2 balance 
REC = record fe] 
PB = playback 

CK =colour killer 


<a i 


6,25 kHz 


BURST/ 
PRE- AND 
DEEMPHASIS 


4,43MH2 
CHROMINANCE 
SIGNAL OUTPUT 


CHROMINANCE 
SIGNAL OUTPUT 


ie REC/S 
PB 


REC PB BK1 


S 


REC/PB 
SELECTOR 


PHASE SHIFT 
0°/180° 


COLOUR 
KILLER 


AMPLITUDE 
DETECTOR 


PHASE 
DETECTOR 


COLOUR 
KILLER 


TDA3710 
H/2 DEMODULATOR 


FLIP-FLOP 
PAL IDENTIFICATION 


THRESHOLD 
VOLTAGE 
DETECTOR 


BURST 
KEYING 
PULSE 


SUBCARRIER 
MIXER 


LOCAL 
OSCILLATOR 


VOLTAGE 
STABILIZER 


{from TDA3701) 


Ba BANDPASS 6,25kHz Th 1940 | 


33nF 
(1 4,43MHz 
Ae Zeal : 
7280272 
a Y 4 5,6V 
reference 


Fig. 1 Block diagram. 


H/8 
Ble LJ BANDPASS er 


4,43MHzZ 
chrominance 
signal output 


OLZEVOL 


Chrominance signal/mixer for video recorders TDA3710 © 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 10) Vp=V19-16 max. 13.20 
Voltage range at pins 1, 2, 5, 7, 8, 9, 17, 
19, 20, 21, 22, 25 to pin 16 (ground) Vn-16 Oto Vp V 
Voltage ranges 
at pins 3, 4* V2 4-16 3to 6 V 
at pin 6* V6-16 Gto 5 V 
at pin 11” VTeng 15to 4 V 
at pin 14* V14-16 Oto 3 V 
at pin 15* V145-16 Oto 8V 
at pin 24 V94-16 Sto Vp V 
Voltages 
at pin 13 V 13-16 max. G V 
at pin 23 V93-16 max. iM 
gq Currents 
= at pins 12, 18 =l1918 max. 2 mA 
7 at pins 13, 26, 27 =143: 26,27. Max. 5 mA 
ra at pin 23 —193 max. 3 mA 
< Total power dissipation Prot max. 2 W 
+ storage temperature range T stg ~B5 to +150 °C 
if Operating ambient temperature range Tamb Oto +70 °C 
= 
© 
a 
Lu 
> 
if 
a) 


* Measured with V9.16 = 5,6 V and applied supply voltage. 


— 
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CHARACTERISTICS 
Vp =V10.16 = 10 V; Vo.16 = 5,6 V; Tamb = 25 OC; unless otherwise specified 


* 


parameter 


Supply (pin 10) 
Supply voltage 
Supply current for playback and burst key! 
ae 18, 23, 26,27= 9 
143,18, 23, 26,27= 0; Vp=12V 


A.G.C. preamplifier (pins 1 and 2) 


, Input voltage (f = 4,43 MHz) 


during record (peak-to-peak value) 


Input voltage (f = 6,25 kHz) 
during playback (peak-to-peak value) 


Input resistance 

Input capacitance 

625 kHz chrominance signal (pin 26) * 
(transposed on to 625 kHz signal) 
Output voltage (peak-to-peak value) 
Burst pre-emphasis (gain) 


Signal suppression at output 
for f = 1,25 MHz 


for f = 5,06 MHz 
(externally balanced via pins 3 and 4) 


during colour killing (pin 25) 
D.C. output voltage 


Colour killing voltage 


4,43 MHz chrominance signal (pin 27)* 


Output voltage 
during record (peak-to-peak value) 


during playback after signal mixing 
subcarrier (peak-to-peak value) 


Burst de-emphasis (gain) 


Signal suppression at output 
for f = 5,06 MHz (externally balanced) 


for f = 8,86 MHz 
for f = 3,81 MHz 
for f = 3,18 MHz 
D.C. output voltage 


symbol 


Vp =V10-16 


p='10 
cola 


V2-16(p-p) 


V 1-16 (p-p) 
R1 2-16 
C1 216 


X26 
V26-16 
V25-16 


V27-16(p-p) 


V27-16(p-p) 
G97 


O27 
Q27 
Q27 
27 
V27-16 


The chrominance signal values hold for a 75% saturated colour bar signal. 
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DEVELOPMENT SAMPLE DATA 


Chrominance signal/mixer for video recorders TDA3710 


parameter 


4,43 MHz chrominance signal amplifier* 


Burst input signal 
at pin 21 (peak-to-peak value) 


V21-16(p-p) 
at pin 22 (peak-to-peak value) V22-16(p-p) 


Input resistance 
at pin 21 R21-16 


at pin 22 R99.16 


Output voltage of the chrominance signal 


at pin 23 (peak-to-peak value) | V93-16(p-p) | 

at pin 24 (peak-to-peak value)* * V24-16(p-p) | 
Signal suppression at output (pin 23) 

during colour killing A923 | 35 _ — 
D.C. output voltage | 

during colour-on | V23-16 = i an i V 

during colour-off (killed) | V23.16 — OF i = V 
Subcarrier-mixer | 
625 kHz input voltage; sinewave | 

(peak-to-peak value) V14-16(p-p) | 220 _ |} » mV 
Input resistance R14.16 | 1 _~ | - | kQ 
D.C. output voltage Vi32-16 : — 6,25 | — V 
5,06 MHz output voltage“ | | 

selective (peak-to-peak value) V 13-16(p-p) r. 800 aS | V 
Signal suppression at output“ | 

for f = 4,43 MHz Q43 Z0 ~ 

| dB 


for f = 5,68 MHz a43 | 30 _ jos 


Subcarrier amplifier and H/8 selector 


5,06 MHz input voltage (peak-to-peak value) V6-16(p-p) 


Input resistance R6.16 
Input capacitance C6.16 
Input voltage (pin 5) 
for H/8 selector ON V5-16 
for H/8 selector OFF V5-16 
Input resistance with V5.46 > 1,6 V R5-16 


* Chrominance signal values hold for a 75% saturated colour bar signal. 
** Output voltage externally adjusted. 
4 Measured with a 0,3 V (peak-to-peak), 625 kHz input signal on pin 14 (—143 = 1 mA). 
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CHARACTERISTICS (continued) 


parameter min. typ. max. 


4,43 MHz voltage controlled oscillator (VCO) 


Input resistance R11-16 _ 430 _ 
Input capacitance C11-16 — _ 10 
Output resistance R12-16 = = 220 
PLL-controlled oscillator catching range Af +500 — — 


Phase difference between oscillator and burst 
signals for + 400 Hz deviation of crystal 
frequency Y +7 a ae 


4,43 MHz local oscillator 


Oscillator temperature coefficient* TC ~ — 3 


Record/playback selector (pin 20) 


Input voltage for record** V90-16 a - 4 
Input current with V209.16 = 4 V log ~ — 130 
Input voltage for playback V90-16 8 — 7 
Input current with V99.16 = 8 V log — _ 430 
Input resistance R90-16 7 — = 


Colour on/off and SECAM selector 
Input voltage (pin 19) 


for forced colour ON V9.16 aa 

for forced colour OFF 0,5 

for SECAM operation — — 

for PAL operation (normal) pin open 
Output voltage (pin 18)“ 


with colour ON 
with colour OFF 


* Not considering the effects of external components. 
** Pin open: record. 
4 D.C. average heterodyned by 1,6 V (peak-to-peak) H/2 signal. 
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Chrominance signal/mixer for video recorders TDA3710 


Voltage stabilizer (pin 9) 
External reference voltage range | Vo.16 54 — 5,8 V 
Input current --lg — — 0,12 mA 


Burst keying pulse (pin 17) 


Threshold voltage for burst keying | V47-16 13 — _ V 
Input current a7 — a 5 UA 
Delay time of BK2 tq ~ 1,0 “ Us 


SECAM operation (with V19.16 > 8,8 V) 


5,0 MHz subcarrier input signal (pin 6) 
with phase inversion internally 
switched OFF (peak-to-peak value) V6-16(p-p) 250 ~ — mV 


Chrominance signal output voltage” 
(peak-to-peak value) V93-1(p-p) _ 370 — mV 


D.C. output voltage 
with subcarrier-mixer switched OFF V 43-16 a oi) a V 


DEVELOPMENT SAMPLE DATA 


* Chrominance signal values hold for a 75% saturated colour bar signal. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3720 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production, 


SECAM PROCESSOR FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA3720 is a monolithic integrated circuit for SECAM signal processing in PAL/SECAM video 
recorders. 


Features 

@ Limiter amplifier 

@ Switch for choice of identification (horizontal or vertical) 
@ H/2 flip-flop and H/2 switch 

@ PAL/SECAM system timing 

@ PAL/SECAM switch 

@ 5 MHz voltage controlled oscillator (VCO) for record 

@ 5 MHz fixed oscillator for playback 

@ 1:8 divider stage to obtain 625 kHz signal 

@ Record/playback switch (REC/PB) 


QUICK REFERENCE DATA 


Supply voltage (pin 10) Vp = V10-8 typ. 10 V 
Supply current (pin 10) Ip=l19 typ. 35 mA 
Chrominance input signal 

(peak-to-peak value) 

PAL (pin 5) V5-8(p-p) max. 200 mV 

SECAM (pin 9) V9-8(p-p) max. 500 mV 
Chrominance input signal 

for identification 

(peak-to-peak value) V 4-8(p-p) max. 1,8 V 
Burst gating pulse V 18-8 min, 5 V 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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E86L Aine 


4 


chrominance signal 


from TDA37 10 { 


4 


IDENTIFICATION 


to Vp LEVEL 
: 7 DETECTOR 
é VERTICAL 


IDENTIFICATION 


vertical pulse 
from TOA3701 
and chrominance 
switching voltage 


from TDA3710 7 SYSTEM 
TIMING 
S= 
p= 
to 
TDA3710 
Eee ea 
5 MHz | 
BP = bandpass 
P = PAL 
S =SECAM 
BF = bell filter 


REC/PB = receive/playback 
VCO voltage controlled oscillator 


H/2 FLIP-FLOP PHASE 


H/2 SWITCH DISCRIMINATOR 


CHOICE OF LEVEL 
IDENTIFICATION DETECTOR 
HORIZONTAL/ HORIZONTAL 
VERTICAL IDENTIFICATION 


6} H DIVIDE BY 8 


FIXED 
REC/PB 
OSCILLATOR a SWITCH 
( playback } 


5 MHz VCO PHASE 
(record) DISCRIMINATOR 


SCHMITT- 
TRIGGER 


TDA3720 


LIMITER 
AMPLIFIER 


| F 


| 625 kHz signal 


Fig. 1 Block diagram. 
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from TDA3701 


composite video 
(CVBS) 


OUTPUT 
STAGE 


BURST GATING 
PULSE STAGE 


5 


Vp 


SECAM switching voltage 
to TDA3710 


7 1287600.1 
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DEVELOPMENT SAMPLE DATA 


SECAM processor for video recorders TDA3720 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range (pin 10) Vp=V10.8 max. 13,2 V 
Voltage range at pins 2, 3, 4, 5, 6, 7, 9, 
12, 13, 15, 16, 18 to pin 8 (ground) Vn-8 Oto Vp V 
Currents 
at pins 1, 11, 14 ly 4 44 max. 5 mA 
at pin 17 49 max. 10 mA 
Total power dissipation Prot max. 570 mW 
Storage temperature range Tstg —25 to+ 150 °C 
Operating ambient temperature range Tamb Oto+70 °C 


or 
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CHARACTERISTICS 
Vp =V10-8 = 10 V; Tamb = 25 OC; measured in Fig. 1; unless otherwise specified. 


parameter 


Supply (pin 10) 


Supply voltage range 


Supply current 


Limiter amplifier 


Chrominance input signal PAL (pin 5) 


input voltage 


(peak-to-peak value) 


input resistance 


input capacitance 


Chrominance input signal SECAM (pin 9) 


input voltage 


(peak-to-peak value) 


input resistance 


input capacitance 


level for start of limiting 


(peak-to-peak value) 


Limited output signal (pin 11) 


(peak-to-peak value) 
Gain (SECAM) 


Gain (PAL) 


D.C. output voltage 


emitter follower with a current 


Voltage controlled oscillator 


Output frequency (pin 14) 


with Cocse = 56 pF (pin 12); 
Rose = 13 kQQ (pin 13) 


Output sine-wave 


(peak-to-peak value) 


D.C. output voltage 


PAL 
SECAM 


625 kHz input voltage 


| 
source of 0,3 mA 


(peak-to-peak value) 


D.C. input voltage (pin 15) 


er rae tt ge tan eae er 


V9-8(p-p) 
Rg. 

Cog 
V9-8(p-p} 
V11-8(p-p) 


G11.9 
G11-5 


V11-8 


fo 
V'14-8(p-p) 


V14-8 
V14-8 


V 15-8(p-p) 
V 15-8 


| 15-8 
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MHz 


SECAM processor for video recorders TDA3720 


Fixed oscillator 


Output resistance (pin 17) 2 
Identification 
D.C. output voltage (SECAM) V 
Capacitor charge for reaction time 
of 300 ms 
at Vo.g = 10 mV MF 
Chrominance input signal (pin 3) 
input voltage 
(peak-to-peak value) V 
input resistance k&Q2 
Chrominance input signal (pin 4) 
x input voltage 
P; (peak-to-peak value) V 
a input resistance kQQ 
ry Horizontal identification at V 
< Vertical identification with 
= capacitor Cg.g and a delay of ms/nF 
= Burst gating pulse (pin 18) 
= Voltage threshold level 
“f to activate stage V 
QO to de-activate stage V 
System timing (pin 7) 
Activate slope of the divider, negative going 
(derived at vertical pulse from pin 27 of TDA3701) 
Voltage of vertical pulse V 
Voltage threshold level 
to activate stage V 
. to de-activate stage V 
Input resistance k&2 
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APPLICATION INFORMATION 


625 kHz signal 5 MHz signal 
from TDA3701 (pin 7) to TDA3710 (pin 6) 
4 1 7, | 4 4 
8,2 
F | 
27p =P a it 10 nF ro Ks 
nF 


burst gating 
pulse 


| 32 KQ 


TDA3720 


chrominance signal Vp 
to TDA3710 (pin 2) (+ 10 V) 


ie T 
56 pF 


22 pF 


5 
270 wH 


pF 6,8 
kQ 
| | 7 7 


SECAM switching voltage chrominance signal 
to TDA3710 (pin 19) from TDA3719 
(pin 27) 


100 nF 


choice of 
identification 


1 nF 


Za 


chrominance vertical pulse chrominance 
signal (PAL) from TDA3701 (pin 27) signal (SECAM) 
and switching voltage 
from TDA3710 (pin 18) 7287601.1 


Fig. 2 Application diagram. 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples TDA3730 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production, 


FREQUENCY DEMODULATOR AND DROP OUT COMPENSATOR 
FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA3730 is a monolithic integrated circuit for luminance processing in the playback path of video 
recorders. The device incorporates two signal channels, one for the main signal and one for the drop 
out signal. 


Features 


FM preamplifier 

Limiter in main and drop out channel 

Demodulator in main and drop out channel 

Drop out detector with Schmitt-trigger 

Electronic switches for FM and video signal controlled by drop out detector 
Linear and dynamic video de-emphasis 

D.C. reference stabilizer 


QUICK REFERENCE DATA 


Supply voltage (pin 7 and pin 23) Vp = V7, 23-5, 25 typ. 10 V 
Supply current (pin 7 + pin 23) Ip=!7 +193 typ. 35 mA 


FM input signal (pin 17) 
(peak-to-peak value) V17-25(p-p) typ. 100 mV 


Video output signal (pin 26) 
(peak-to-peak value) V26-5(p-p) typ. 2V 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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vL9 


eset Aine 


low pass filter 


-_ eye a 


—_ 
O 
> 
QO 
~] 
Ww 
O 


MAIN 


LIMITER 
AMPLIFIER 


DEMODULATOR 


video signal 
output 
de - emphasis 
FREQUENCY 
CORRECTION 
video 7 | video) 
switch 
TDA3730 VOLTAGE +) 
STABILIZER (FM) 
FM signal 20 on 
input dB 
‘ — switch = 
iu ie d t signal 
PREAMPLIFIER i ice ae | 
Ow pass 
LPT filter 
DROP OUT SCHMITT LIMITER DROP OUT 6 
DETECTOR TRIGGER AMPLIFIER DEMODULATOR 
as = 
12 5 25 
drop out . cs 
delay line pulse 
7287376 


Fig. 1 Block diagram. 


Frequency demodulator and drop out compensator 
for video recorders 


DEVELOPMENT SAMPLE DATA 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 7 and pin 23) Vp=V7_ 23-5, 25 


Voltage range at pins 1, 2, 3, 4, 5, 6, 
8,9, 10, 11, 12, 13, 14, 15, 16, 17, 
18, 19, 20, 21, 22, 24, 26, 27, 28 


to pin 5 and 25 (ground) Vn-5, 25 
Currents 

at pins 8, 9, 13, 14, 21, 22 —Ipy 

at pins 27 and 28 In 
Total power dissipation Prot 
Storage temperature range T stg 
Operating ambient temperature range Tamb 


Fig. 2 Steepness of the main and drop out demodulator. 


TDA3730 


typ. 13,2 V 


max. 3 mA 
max. 1 mA 
max. 1,33 W 

—25 to +150 °C 
O to +70 °C 
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TDA3730 


CHARACTERISTICS 
Vp = V7, 23-5, 25 = 10 V; Tamb = 25 OC; measured in test circuit Fig. 3; unless otherwise specified 


Supply (pin 7 and pin 23) 
Supply voltage 
Supply current 


FM amplifier 


Input voltage (pin 17) 
(peak-to-peak value) V17-25(p-p) 


Input resistance R17-25 
Gain Gy 
Bandwidth (Rg < 50 &2) b 


Output signal amplitude (pin 16) 
(peak-to-peak value) V 16-25(p-p) 


Main limiter amplifier (pin 19) 


FM input signal 
(peak-to-peak value) V 19-25(p-p) 


Input resistance R419.25 


Start of limiting (referred to pin 11) 
(peak-to-peak value) V 19-25(p-p) 


Drop out limiter amplifier (pin 10) 


FM input signal 
(peak-to-peak value) V10-5(p-p) 


Input resistance R10-5 


Start of limiting (referred to pin 11) 
(peak-to-peak value) V 10-5(p-p) 


Main and drop out demodulators 


Range of output voltages (pin 6 and pin 24) 

(peak-to-peak value) . V6, 24-5, 25(p-p) 
Linearity (bandwidth = 1 to 6 MHz) 
Steepness (see Fig. 2) 


FM switch (pin 11) 


Output amplitude 
(peak-to-peak value) 


D.C. output voltage 
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DEVELOPMENT SAMPLE DATA 


Frequency demodulator and drop out compensator 
for video recorders 


parameter 


Video switch (pin 4) 


Input voltage (pin 2 and pin 3) 
(peak-to-peak value) 


Input resistance (open base) 
Voltage gain 


D.C. output voltage 
at V2, 3.5=9,5V 


De-emphasis amplifier (linear) 


Video output signal (pin 28) 
(peak-to-peak value) 


Gain-bandwidth product 
D.C. output voltage 


Dynamic de-emphasis 


Output signal (pin 26) 
(peak-to-peak value) 
at V28.5(p-p) = 1 V; f= 1 MHz sine 


D.C. output voltage 


Output current (emitter follower) 


Drop out detector and Schmitt-trigger 


Input voltage for lower drop out threshold 
(pin 15) (peak-to-peak value) 


Hysteresis of the Schmitt-trigger 
Input resistance 

Output voltage without drop out 
Output voltage with drop out 


OR-gate (internal) 


Switching voltage threshold (pin 12) 
for signal flow from pin 2 to pin 4 


for signal flow from pin 3 to pin 4 


V2, 3-5(p-p) 
R2 3-5 
Gy 


V4.5 


V28-5(p-p) 
G.b 


V28-5 


V26-5(p-p) 
V26-5 
—l96 


V'15-5(p-p) 
V/V 
R15-5 
V 42-5 
V42-5 


30 


TDA3730 
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APPLICATION INFORMATION 


FM signal 
input Z 4 
video signal 
output i l 


a7 high pass 
mie ate 
ie 


(Y) acsase 
1,5 | OF ce 10nF fl 2,2kQ 


1 (ha F a 
os tt | 
47 uF 22nF FREQUENCY 


: CORRECTION 
3,6 k2 


150 pF 27 pF 


2,2k2 a pF 
[rake | 22k 
La 


Sy) 
BCS48B @; DL610| 64 


low pass filter f 1kQ Hl ese . is 13 uH 
560 al | 
pin 23 
pin 23 
+ 
—— 47 uF 13 wH | | 
drop out 
Vp nF pulse 
+10V 7 7 7 7 Yj 7287371 


Fig. 3 Application diagram; also used as test circuit. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3771 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production, 


VIDEO PROCESSOR FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA3771 is a monolithic integrated circuit for video signal processing in video recorders. It incor- 
porates the following features: 


Features 


@® 3 channel input selector 

@ 4dB preamplifier 

© A.G.C. amplifier: 

during record: controlled to sync pulse level and peak white level 

during playback: controlled to sync pulse level 

Gated clamping control stage Shoe 
Regeneration of the sync pulse 

Adder stage for the luminance signal (with reinserted sync pulse) and chrominance signal slp 
Emitter follower output stage for the luminance signal (composite video) 

Two emitter follower output stages for the composite colour video signal. 


QUICK REFERENCE DATA 


Supply voltage (pin 14) Vp =V14.11_ typ. 12 V 
Supply current (pin 14) Ip=144 typ. 60 mA 


Preamplifier 


Composite colour video input signals 


(peak-to-peak value) V2.3,4-11(p-p) tyP. 1V i 
Gain G18.234 typ. 4 dB 
A.G.C. amplifier 
Composite video signal 

(peak-to-peak value) V12-11(p-p) typ.0,4V+6 dB ~~. 
Composite video output signal (controlled) 

(peak-to-peak value) V6-11(p-p) typ. 4 V 


Adder stage 
Chrominance input voltage (peak-to-peak value) V16-11 (p-p) typ. 03 V > 1— 
Gain G15 17-16 typ. 12 dB i 


Composite colour video output signals 
(peak-to-peak value) 
negative going V15-11(p-p) _ typ. 
positive going V17-11(p-p) _ tyP. 


NON 
<< 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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switching 
voltage 
(0/12 V) 


composite 
colour video 


signal 


AV 
composite 
colour 
video 
signals 


INPUT 
BNC CHANNEL 
SELECTOR 


HFV 


switching voltage 
OV/6V/12V 


record 
PB : playback 
AV : Audio Vision 


BNC: special VCR plug 
HFV: VCR tuner front-end plug 


composite composite 


colour video 
video signal 
signal 


PEAK 
WHITE 
DETECTOR 


SYNC 
LEVEL 
DETECTOR 


ADDER STAGE 


CLAMPING 
CONTROL 


Fig. 1 Block diagram. 


clamping 
control 
pulse 


sync 
pulse 


chrominance 
signal 


ADDER STAGE 
COMPOSITE VIDEO 
AND CHROMINANCE 
SIGNALS 


SYNC 
PULSE 
REGENERATOR 


7Z80301.1 


composite 
colour 
video 
signal 


composite 
video 
signal 


IZZEVOL 


DEVELOPMENT SAMPLE DATA 


Video processor for video recorders 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range (pin 14) Vp=V14-11 
Voltage range at pins 1,5, 9, 10, 12, 16 
to pin 11 (ground) Vin-11 
Voltage ranges 
at pins 2, 3,4 V2,3, 4-11 
at pins 7,8 V7,8-11 
at pin 13 V 13-11 
Currents 
at pins 6, 15, 17 16,15,17 
at pin 18 l18 
Total power dissipation Prot 
Storage temperature range T stg 
Operating ambient temperature range Tamb 


TDA3771 


Oto 13,2 V 
Oto Vp V 


0to0,8Vp V 
0,7Vp to Vp V 
0,25Vp to Vp V 


max. 10 mA 
max. 20 mA 
max. 1 W 
--25 to+150 °C 

0 to +70 °C 
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TDA3771 


CHARACTERISTICS 


Vp = V44.11 = 12 V; trigger pulse on pin 10 with a width of 4 us; Tamb = 25 OC; measured in test 


circuit Fig. 2; unless otherwise specified 


parameter 


Supply (pin 14) 
Supply voltage 
Supply current 


Input channel selector 
Input resistance 
Internal bias voltage 


Selector switching voltages on pin 1-11 
to select input pin 4 


to select input pin 3 
to select input pin 2 


Preamplifier 


Composite colour video input signals 
(peak-to-peak value) 


Input resistance 
Input capacitance 
Gain 
D.C. output voltage 
during record 
during playback 
Frequency response {0 to 3 MHz) 


Signal suppression at output (pin 18) 
with no input selected 


during playback 


A.G.C. amplifier 


Input voltage (composite video signal) 
(peak-to-peak value) 


Input resistance 
Input capacitance 
Frequency response (0 to 3 MHz) 


Peak-white and sync-pulse level detectors 


Capacitor currents 
charging current on pin 8 


discharging current on pin 8 
charging current on pin 7 
discharging current on pin 7 


ese ante rart. peta: etrnrre—er An rere tumor itr ws ste sommnrasenratet™ teat 
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Vp=V14-11 
Ip=!14 


R4.11 
V4-11 


V4-11 
V4-11 
V4-11 


V23,4-11(p-p) 


R23,4-11 
C23.4-11 
G138-23.4 


V18-11 
V 18-11 
018-234 


“18 
418 


V12-11(p-p) 
R12-11 
C12-11 
015,17-12 


0,4+6dB 
10 
10 


DEVELOPMENT SAMPLE DATA 


Video processor for video recorders 


parameter 


Gated clamping control and 
sync pulse regeneration 


Threshold voltage for clamping control ON 
Vg-11 =OV 
Input current 


Threshold voltage for active sync pulse 
generation and clamping control OFF 


Input current 

Charging current 
Discharging current 
Black level voltage 
Sync pulse cut-off level 


Controlled output signal 
(peak-to-peak value) 


Record/playback selector 


Input voltage 
for playback 


for record 


Input current 


Chrominance signal adder and output stage 
Input voltage (peak-to-peak value) 

Gain 

Input resistance 

Input capacitance 


Output signal (peak-to-peak values) 
composite colour video signal: negative 


composite colour video signal: positive 
2nd harmonic suppression 


Black level 
composite colour video signal: negative 


composite colour video signal: positive 


Signal suppression during record 
and with input pin 2 selected 
D.C. voltage during record 
and with input pin 2 selected 
Output resistance during. record 
and with input pin 2 selected 


symbol 


V5-11 
V5-11 
—I5 


V16-11(p-p) 


G15,17-16 
R16-11 
C16-11 


V15-11(p-p) 
V17-11(p-p) 
O47 


V 15-11 
V17-11 


045 
V15-11 


R45-11 


min. 


40 


typ. 


30 


TDA3771 


50 
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APPLICATION INFORMATION 


—| 
O 
> 
6%) 
~ 
air 


luminance 
signal to TDA3701 +12V 


( playback) 


180Q ; 22uH 
1IN4148 delay line 


composite colour LUMINANCE ON 8202 369ns 


video signal SIGNAL fa 
o chrominance FILTER 


signal filter + 
| 2.2K0 i 1kQ 47 uF 


composite colour 


video signal 


[_ +} — 474F 
sy) composite video + 
BC558 @; signal (\y- 
ae BC548 
—~ 752 composite colour 


signal video signal 


oe 2 ee 
chominance 


17 16 15 


«709 


+6V 


TDA3771 


input 
channel 
selector 


10 uF C10 uF —— 10 uF 


(A) 


AV 
REC PB 


(B) as +12V 
REC /PB composite 
video signal 


c a 
HFV switch 
composite colour to TDA3780 
video signals 75Q 75Q 759 
sync clamping 
pulse pulse 7Z80302.1 
(4 


Fig. 2 Application diagram; also used as test circuit. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3780 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


FREQUENCY MODULATOR FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA3780 is a monolithic integrated circuit for frequency modulation in video recorders. 


Features 


Voltage clamping control stage 

Two-stage amplification of the luminance signal with dynamic (adjustable) and linear pre-emphasis 
Adjustable white limiter 

Voltage controlled oscillator (VCO) 

Limiting stage with facility to disconnect from output stage 

Blanking pulse for VCO and output stage 


QUICK REFERENCE DATA 


Supply voltage (pin 1) Vp=V1.18 typ. 12 V 
Supply current (pin 1) Ip=14 typ. 52 mA 


Clamping stage and pre-emphasis (dynamic) amplifier 


Luminance input signal (pin 2) 
(peak-to-peak value) V2.18(p-p) typ. 2,0 V 


Output voltage (pin 4) ; V4-18 2,5to 8,0 V 


Pre-emphasis (linear) amplifier stage 


Output voltage (pin 7) V7-18 2,5 to 8,0 V 
Oscillator 
Output frequency fosc typ. 3,3 MHz 


Output stage 
D.C. output voltage V17-18 typ. 6,0 V 


FM signal output voltage 
(peak-to-peak value) V17-18(p-p) typ. 4,2 V 


rere 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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FM signal output 4,2V blanking 
c. (peak-to-peak value) pulse input 
Cc 
= ike 
© 
© Z 
ee) 
w 

18 


AMPLIFIER 


VOLTAGE 
CLAMPING 
STAGE 


Vp 
(+12V) 


+ 
22nF 100 nF | sks 


luminance signal input 
2V peak-to-peak; 
‘/ 


positive-going 


-TSEHAH 


VOLTAGE ; reference 
STABILIZER voltage 
7 
[ao 


1kQ 
Fosc 220k2 
balance 
3,3kQ 1WOKR 
220nF 100pF 


WHITE 


VOLTAGE CONTROLLED OSCILLATOR (VCO) LIMITER 


TDA3780 


“ 10kQ | 2.Ke ; 
clipping 


point 160 pF P= 
il deviation 
‘Sf 


7280300.1 


Fig. 1 Block diagram. 
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DEVELOPMENT SAMPLE DATA 


Frequency modulator for video recorders TDA3780 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 1) Vp =V1.18 max. 13,2 V 


Voltage range at pins 2, 3, 4, 5, 
6,7,9, 10, 13, 14, 15, 16, 17 


to pin 18 (ground) Vn-18 Oto Vp V 
Voltage at pin 8 V8-18 max. 10 V 
Currents 

at pins 11 and 12 +141, 12 max. 5 mA 
Total power dissipation Prot max. 920 mW 
Storage temperature range Tstg —25 to+ 150 °C 
Operating ambient temperature range Tamb Oto+70 °C 


CHARACTERISTICS 


Vp = V1.1g = 12 V; balancing the 2nd harmonic to the minimum level; Tampb = 25 °C; measured in test 
circuit Fig. 1; unless otherwise specified 


parameter 


Supply (pin 1) 
Supply voltage 
Supply current 
Reference voltage 


Clamping stage and pre-emphasis (dynamic) amplifier 


Luminance input signal (pin 2) 
(peak-to-peak value) 


V2-18(p-p) 
Input impedance 
at V9.18 < Vg-18;—lg =1mA 


42-18! 
Input current 

at V2-18 > V8-18 
Input bias current 


Clamping voltage for the input signal 
clamped at top sync 


Gain-bandwidth product 
Output voltage (pin 4) 


Start of gain reduction 
(adjustable at pin 5) 
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CHARACTERISTICS (continued) 


Pre-emphasis (linear) amplifier 


Input bias current 
Gain-bandwidth product 
Output voltage (pin 7) 


White limiter (pin 10) 


“MW Limitation 
at lo =O 
at lg =0,5 mA 


Voltage controlled oscillator (VCO) 


Output frequency 
with Coce = 100 pF (pin 11-12); 
Rosc = 3,8 kQ (pin 15) fose 


Oscillator steepness fosc/AV 10-18 


FM output signal switching stage 
Input voltage to switch FM off V16-18 
Input voltage to switch FM on | V16-18 


Output voltage suppression 
with FM switched off Xo 


Output stage (pin 17) 
D.C. output voltage V17-18 


FM signal output voltage 
(peak-to-peak value) : V17-18(p-p) 


Suppression of the 2nd harmonic 


V (1st harmonic) P 
V (2nd harmonic) harm 


AM suppression QAM 
V17-18 
V2-18 


Crosstalk between output and input 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


TDA3/791 


BAND SELECTOR AND WINDOW DETECTOR 


GENERAL DESCRIPTION 


The TDA3791 is a monolithic integrated circuit intended for application in search-tuning systems for 
video recorders. It is designed to select one out of four tuners, each representing a particular band. 


Band selection tuning is indicated by a variable voltage VaFrc. 


Features 


Voltage window detector 

Band switch selector 

4 short-circuit protected band switches 
Muting circuit 

Delay circuit 

Short-circuit protection circuit 
Power-on reset 


QUICK REFERENCE DATA 


Supply voltage (pin 8) Vp =V816 


Supply current (pin 8) Ip =|g 
unloaded band switches ON 
all band switches OFF 


Power dissipation Prot 
Storage temperature range T stg 
Operating ambient temperature range Tamb 


typ. 12 V 
typ. 25 mA 
typ. 12 mA 
max. 1,8 W 
—65 to+150 °C 
0 to 70 °C 


PACKAGE OUTLINE 
16-lead DIL; plastic with internal heat spreader (SOT-38WE-2). 
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4V 
Varcin “wu V2 Vww OV se 
| L O O 
SWoe MSB Oey LSB 
WINDOW BAND 
DETECTOR DECODER 
Vp 
(+12V) TDA3791 ’ 
INTERNAL ENABLE 
Vref VOLTAGE DISABLE LATCHES 
(2,92V) SUPPLY RE-ENABLE 
OV 
atime SHORT-CIRCUIT BAND 
PROTECTION SWITCHES 


7287602 IV 
7 power-on 
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OV 


5V 5V 
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Fig. 1 Block diagram. 
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DEVELOPMENT SAMPLE DATA 


Band selector and window detector TDA3791 


EN, et 


FUNCTIONAL DESCRIPTION 
Voltage window detector (see Table 1) 


The voltage window is dependent upon two inputs; Vyjy (pin 2) and 1/2Vyyy (pin 1), which represent 
the centre of the window and the (window width)/2 respectively. 


The voltage window range is from Viyynq — 1/2Vwwy to Vw t 1/2Vww. A variable input voltage 
V AFC IN (pin 15) is compared with these window edges. 


Table 1 Truth table; window detector 


inputs outputs 


|_MAFC IN = V15-16: Vw = V2-16; Vww= 1-16 
I Varc IN < Vw — 1/2Vww 
Vwe -- 1/2Vww<Vaecin < Vwm + 1/2Vww HIGH 
VAFCIN > Vwn + 1/2Vww LOW 


V12-16 | V13-16 


Where: V 79.16 = tuning too low (TTL); V13.16 = tuning too high (TTH). 


During transitions of the outputs (V719.16 and V13./6), a hysteresis value of approximately 20 mV is 
applied at the window edges. 


Band-switch selector (see Table 2) 
Selection of the band switches is determined by the input voltage levels of MSB (pin 4) and LSB (pin 5). 


@ if MSB or LSB > 4 \V, the input is HIGH 
® if MSB or LSB < 0,8 V, the input is LOW. 


The band switches are selected as confirmed by Table 2. 


Table 2 Truth table; band switch selector 


L MSB (V4. 16) LSB (V5.16) switch HIGH output 
4 IF eS Se he fae er he Ae Siete as —oe weatiy dubs Soca teeaae tel Loe Seas ae Fc aoe eee ena eee anaes ee eee nee | 
HIGH HIGH | V10-16 
HIGH LOW [| V9.16 
LOW HIGH a V7-16 
LOW LOW IV Ve: 
ashe ee eee Eee: Pee ne 5. ee 


Short-circuit protected band switches 


A selected band switch has a minimum output voltage of Vp — 0,3 V provided the current is not more 
than 30 mA (149, Ig, I7, Ig). If the output voltage at pins 10, 9, 7 or 6 is less than 9 V a short-circuit 
condition exists, and the output current will not be more than 70 mA. In this event the band switch is 
switched off, after an externally determined delay. 


Muting 


The muting circuit is active when a selected band switch is switched off. Both outputs TTL (pin 12) 
and TTH (pin 13) will then be LOW. 
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TDA3791 


FUNCTIONAL DESCRIPTION (continued) 
Delay circuit 


After selection of a band switch, it will be in a conducting state. If after selection and a delay, the 
output voltage has not reached 9 V, the band is Switened off. This delay is determined by an external 
capacitor on output SWp,_ (pin 3). : 


Short-circuit protection 


The short-circuit protection of each switch is provided by a flip-flop. If the condition of a band switch 
Vo <9 V is detected, its flip-flop will be set and the band switch is switched off. 


In the event of an incidental short-circuit to a band switch output, the band switch can be reset by 
applying O V to the power-on reset input (pin 11) or O V to the switch delay output SWpe_ (pin 3). 


Power-on reset 


Before the voltage supply reaches 9,6 V, the short-circuit protection flip-flops are reset to enable the 
selection of a band switch. 


The power-on reset circuit also supplies the voltage level for short-circuit detection. 


RATINGS 

- Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 8) Vp=Ve.1g6 max. 13,2 V 
Total power dissipation , Prot see Fig. 2 
Storage temperature range T stg —65 to+150 °C 
Operating ambient temperature range Tamb 0 to +70 °C 


7287603 


: 


ny 50 100 150 
sary as 


Fig. 2 Power derating curve. 
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DEVELOPMENT SAMPLE DATA 


Band selector and window detector 


CHARACTERISTICS 


Vp = V9.16 = 12 V; Tamb = 25 OC; measured in Fig. 1; uniess otherwise specified 


parameter symbol 
Supply voltage (pin 8) Vp=V9.16 
Supply current (pin 8) 

unloaded band switches ON Ip= le 

all band switches OFF Ip=le 
Voltage range 

1/2Vww (pin 1) V 1-16 

Vwm (pin 2) V9.16 

Vwmu + 1/2Vww at Ve.16 — 1.4 V V9.16+V1-16 
VAFC IN (pin 15) V 15-16 
Input current 

1/2Vwww (pin 1) —14 

Vwem (pin 2) Io 

VAFC IN (pin 15) l15 
Hysteresis voltage VaFC* AV 15-16 
Delta current at VAFC IN” Ales 
Temperature coefficient |AFC IN TC(I45) 
Temperature coefficient lyiy TC(I9) 
Deviation of applied voltage (pin 1) 

at V1.16 = 100 mV AV 1-16 

at V1.16 = 4,6 V AV 4.16 
Input current (pin 4) 

at MSB < 0.8 V l4 

at MSB > 4 V l4 
Input current (pin 5) 

at LSB >4V Is, 

at LSB <0,8 V Is 
Voltage level (pin 4) 

at MSB HIGH V4-16 

at MSB LOW V4-16 
Voltage level (pin 5) 

at LSB HIGH V5.16 

at LSB LOW | V5-16 
Short-circuit current of band switches 

I, It, IU, IV (pins 10, 9, 7, 6) +140, 97,6 


Voltage drop of band switches 
I, tl, Hl, 1V (pins 10, 9, 7, 6) 
at lo(max) = 30 MA; Vp = 10 V 


TDA3791 


min typ. max. unit 
10 12 13,2 V 
18 20 33 / mA 
9 | 12 16 | mA 
Oa ae 45 | V 
1,8 10,5 , Vv 
ie = 106 | V 
05 | - 1,5 °V 
-- - 2 ' uA 
= = 02 | uA 
- 0,2 0,4 uA 
— 20 50 | mV 
= = 25 | nA 
— —0,42| — nA/OC 
— —0,27| — nA/°C 
—35 - 30 mV 
—180; - +180 | mV 
= oo 0,1 LA 
— os 10 :; wA 
_ — | 1,0 | LA 
a — + Q,1 | uA 
4 . - 
~ ~ 0.8 V 
4 - = iV 
S 2s 08 jv 
30 50 715 mA 

-- 0,3 V 

| es | 


V10, 9,7, 6-16] — 


* During switching of outputs V49.16 and/or V 43.46. 
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at 0,75Vp 


Output voltage (pin 13) 
TTH at 173 = 2 mA (LOW) 


Output voltage (pin 12) 
TTL at 149 = 2 mA (LOW) 


Leakage current (pin 13) 
TTH at V73.416 = 13,2 V 


Leakage current (pin 12) 
TTH at V49.16 = 13,2 V 


Output current (pin 3) 
SWpE at V32-16 = 6 V 


Maximum value of delay capacitor 


Maximum delay time 
at + Cz (nF)/(13/10) ms 


Power-on-reset voltage 


Leakage current unswitched band switches 


atV190,9,7,6-167 —12V 


V10, 9, 7, 6-16 
V 13-16 


V 12-16 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


TDA3800G 
TDAS3S800GS 


STEREO/DUAL TV SOUND PROCESSING CIRCUITS 


GENERAL DESCRIPTION 


The TDA3800G; GS are stereo/dual TV sound decoder circuits for processing ana.f. and a sound 1.f. 
signal in TV and VCR equipment, using active filters in selective frequency processing. 


In deviation of our standard terms and conditions of sale the supply of the TDA3800 (ABS) does not 
imply any patent indemnity whatsoever with respect to the stereo-tone patent rights of |.G.R. Germany. 


Features 
Signal processing of one a.f. signal and one i.f. signal 
2nd i.f. limiter/amplifier and FM demodulator (5,742 MHz) for the second sound channel 
Pilot carrier processing with digital identification, hysteresis and short switching times 
De-matrixing of the signals for the two audio channels 
De-emphasis 
Two dual channel, independently controllable a.f. outputs 
Low-resistance a.f. outputs (short-circuit protected); can be used for headphone 
Standardized switched output for controlling external audio/video equipment 
Signal path control by an identification bit (also in audio/video mode) 
LED indication of selected mode (also in audio/video mode) 
Possibility to apply a.f. signals from external equipment via the de-emphasis inputs (audio/video mode) 
Mode selection of stereo/mono or sound |/sound II 


TDA3800G dynamic selection with internal storage 
TDA3800GS static selection 


QUICK REFERENCE DATA 


ean -~: tet ae areca ae pee A le A Ae cts NA, re ARNE RA ATR tren Ht Ath eRNenU AAR entNR HRN® mRNA meen 


Supply voltage (pin 20) Vp=V90-15_ typ. 12 V 


2nd sound i.f. input voltage for start 

of limiting (r.m.s. value) Vi(rms) typ. 50 uv — 
Pilot carrier amplifier control range AGy min. 20 dB aie 
A.F. input voltage (r.m.s. value) Vi(rms) typ. 1 V = 
A.F. demodulator output voltage (r.m.s. value) Vo(rms) typ. 0,6 V 
LED output current lILED typ. 15 mA 
Signal-to-noise ratio 

of the a.f. signal switches S/N typ. 80 dB 
Crosstalk in stereo mode OG min. 40 dB 
Crosstalk in dual sound mode aDS min, 60 dB 


PACKAGE OUTLINES 
28-lead DIL; plastic (SOT-117). 
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LIMITER EM ;1kQ 
AMPLIFIER DEMODULATOR 10kQ 
40 
kKQ 
| HiGH-Pass | TABILIZE 
es HIGH-PASS STABILIZER 
=) ir 1€4 CHARGE 
PILOT CIRCUIT 
oa 56 CARRIER ny 
eo AMPLIFIER 
Q DEMODULATOR 


AF2 SCHMITT 
| TDA3800G Ls} comparator TRIGGER 
12kQ 
10 
{| ] kQ 
12kQ = 
DEMATRIX | 
Vp/2 
Ds oro 
12k 
[AF 1 680 680 
Q Q 
1 3 4 5 [6 7 8 9 10 14 
(1) De-emphasis 3,9 nF. 7 ta | 
: 3 R If 
(2) TDA3800G application i0nF = ie 88 a 7 . ‘ (A) en Eh -gadie judas, aii 
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\ y LED2 bit 
a.f. signal ; Vp 7 ee 7 
Coil data e.g. from audio / video mode indication mode saad switches 
TDA2546A recording / playback for output I for outputs I & Il 7791243 


L1 and L2: TOKO 7 k; | 
QO = 25, fp = 5,74 MHz. Fig. 1 TDA3800G block diagram and test circuit in accordance with Fig. 3. 
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(1) De-emphasis 3,9 nF. 
(2) TDA3800GS application 
using active filters. 


Coil data 


L1 and L2: TOKO 7k; 
Q = 25, fh = 5,74 MHz. 


DEVELOPMENT SAMPLE DATA 


i.f. signal 
e.g. from L1 audio / video 
TDA2546A from filter InF Vp switch voltage 
( Fig. 3) Z 
ig a. adh Se ii to filter 
47 22 Q=70 470 (Fig. 3) 


ae 59 
SFT 4 nF pF pF 


547kHz. [4 HF 


8202 7 Z : Z E 
5.74MA pee ab 
L3 47 
5,6 nF 100 [7 ag 3 10uF 
eae = uF 


28 


25 24 23 22 
Vp/2 


DEMODULATOR 


LIMITER 
AMPLIFIER 


VOLTAGE 


H!IGH-PASS 


SS) [HH STABILIZER 
vA CHARGE 
ae PILOT CIRCUIT 
56 _ CARRIER ; 
KA AMPLIFIER SCHMITT 
kQ TRIGGER 
= 
AF2 SCHMITT SCHMITT 
TDA3800GS SOMERSET TO TRIGGER TRIGGER a 
; ieee Ut Geese B 
12kQ 
Gar 
(_ 
12k2 ay, 
DE MATRIX Hf} 
Vp/2 ‘ 
> A.F. SIGNAL SWITCH 
| 12kQ 
Pe ¥ ¢ | 
| 
1 2 3 4 5 6 7 18 
JA, 
‘ieee 1) (ire. Ae Jee R L “ a 7 fo ooU f 
: | an eo audio / video cts 47 18 
t | as oe Be af. output | af. output 1 ey ) - O be ‘aR CHCAtGG uF KO 
Ao ee LED! /|LED2 7 bit 
a.f. signa! Vp 7, r, 
e.g. from audio / video mode indication mode selection switclies 
TDA2546A recording / playback for output | for outputs | & II 7291242 


Fig. 2 TDA3800GS block diagram and test circuit in accordance with Fig. 3: 
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TDA3800G 
TDA3800GS 


Vp 


stereo 
117,5 Hz 


dual sound 


+ 
100 Ly 18 18 
aa kQ kQ 
L 
ae eee 
220kQ 
0,1 uF 
20 25 19 
TDA3800G 
TDA3800GS l 
| 7291241 


Fig. 3 External filter circuit for the identification frequencies 117,5 Hz and 247,1 Hz. 


7285631 


17, (12), (13) z= 
t 


7291240 5,5 5,7 MHz 


Fig. 4 TDA3800GS internal circuit for the Fig. 5 IF2 filter selection. 
control input leads 11, 12 and 13. 
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TDA3800G 
TDA3800GS 


Stereo/dual TV sound processing circuits 


AR St km, - sor 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 20) Vp=V90-15 max. 14 V 
Voltage 
at pins 1; 9; 10; 16 and 25 Vn-15 max. Vp 
at pins 11; 12 and 13* V11:12:13-15 Max. Vp 
Current 
at pins 11; 12 and 13** 114:12:13 max. 1 mA 
at pin 21 short-circuit protected 
Total power dissipation Prot max. 1,5 W 
Storage temperature range T stg —25 to +150 °C 
Operating ambient temperature range Tamb Oto +70 °C © 


* TDA3800GS only. 
** TDA3800G only. 


DEVELOPMENT SAMPLE DAYA 


Fat re ea a eG RUAN: 
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TDAS3800G 
TDA3800GS 


CHARACTERISTICS 


Vp = 12 V; Tamb = 25 OC; measured in Fig. 1/Fig. 2 with a 1 kHz signal. V4-45(rms) = 0,5 V, an i.f. 
signal Vog-45(rms) = 9 MV (VC/2SC = 20 dB, Af = + 50 kHz, fp, = 400 Hz) and with adjusted de- 
matrix circuit; i.f. filter selection at input pin 28 as in Fig. 5; unless otherwise specified. 


parameter symbol 


Supply (pin 20) 


Supply voltage range Vp = V90-15 
Supply current (without LED current; mono) Ip = log 
FM limiter/amplifier and demodulator 
Start of limiting | V208.15(rms) 
Input resistance | R98-15 
Input capacitance (Fig. 5) | C98.15 
AM suppression | 

at Vj = 0,5 mV; Af =+ 30 kHz | QAMS 
Pilot carrier processing : 
D.C. input voltage | V18-15 
D.C. voltage (reference via tuning coil) | V99.15 
AM demodulator output voltage | V 49-15 
Controlled pilot carrier output voltage : 

(peak-to-peak value) | V22-21(p-p) 
Output resistance — -R99-15 
identification frequency evaluation 
No identification signal (lower threshold) | V 44-15 
Identification signal (upper threshold) | V14-15 
Stereo transmission | V47-15 
Dual sound transmission | V47-15 
De-matrixing 
Output voltages | V9-3-4-15 
De-emphasis output resistances R2-3-4-15 
A.F. output signal of 2nd i.f. 

(r.m.s. value) : V2-15(rms) 
Attenuation of the demodulator output 

signal AF2 at audio/video mode AF? 


Distortion of the AF2 signal V99.15 dtot 
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DEVELOPMENT SAMPLE DATA 


Stereo/dual TV sound processing circuits 


TDA3800G 
TDA3800GS 


parameter | symbol 

AF 1 input 

D.C. input voltage V1-15 

Input resistance R1-15 

Maximum input signal (r.m.s. value) V1-15(rms) — 

A.F. signal switches 

D.C. output voltages V5-6:7:8-15 | 7 5,3 7 V 

Output resistances R5-6:7:8-15 _ 200 — oS 

Maximum a.f. output signals (r.m.s. value) 
for VAFI(rms) V5:6-15(rms) | 7 2 > 
for VAFII(rms) V7-8-15(rms)! — 2 — 

Total distortion when applying a signal 
at V2:3:4-15(rms) = 9,9 V dtot ee = | 0,1 % 

Signal plus noise-to-noise ratio S + S/N ~- 80 — dB 

Crosstalk attenuation 
in stereo mode (f = 1 kHz at pin 2) as | 40 — — dB 
in dual sound mode (f = 20 Hz to 20 kHz) DS / 60 oa | 7 | dB 

Audio/video switch 

Audio/video switch voltage | 
for playback (HIGH) V16-15 | — Vp V 
for recording (LOW) V 16-15 — 25 V 

Audio/video identification bit (TDA3800G) | 
for stereo mode (LOW) V 43-15 | — 0,2 V 
for dual sound mode (HIGH) 
at V13.15 ~ 0,7 V 43 0 — mA 

Audio/video switch voltage (TDA3800GS) | 
(stereo/dual sound) | wea 
for stereo mode (LOW) V 13-15 ~ 0,8 V = 
for dual sound mode (HIGH)  V13.15 aa ae V 

Mode selection switches for outputs | and I! 

Active LOW (TDA3800G) : 
input voltage LOW V44-12-15 = 0,2 V 
switch open condition 
at V11:12-15 ~ 0,7 V 141-12 0 a mA 

Pulse duration ty 4 — _ Us 


* Connection of high-impedance headphones is possible. 


| ee ee 
é 
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TDA3800G 
TDA3800GS 


CHARACTERISTICS (continued) 


ener etanercept ennanrnn ane 


Switching voltage (TDA3800GS) 
Mono transmission both equals | and I! mono 


Dual sound transmission 
switching voltage to pin 11 
(pin 12 not affected) 


a.f. output I! sound | and 

a.f. output | sound II V44-15 — ~ 

a.f. output | sound | and 

a.f. output Il and 1 V41-15 2,4 a 
Stereo transmission 


switching voltage to pin 12 
(pin 11 not affected) 


a.f. outputs | and I! mono V412-15 = = 


a.f. outputs | and I/ stereo V42-15 2,4 = 


Mode indication (pins 9 and 10; see also Table 1) 


Only the mode for output ! is indicated 
Maximum output current 19-10 — 15 


Voltage stabilizer (pin 21) 
Output voltage V91-15 — 6 


Maximum d.c. output current 
short-circuit protected +194 — 0,5 


Notes to the characteristics (TDA3800G only) 


1. Serial commands for stereo/mono or sound I|/sound II selection are determined by the identification 
bit of the transmission. 


2. The pushbuttons at pins 11 and 12 are assigned to the a.f. outputs | and I/ respectively. 


3. When a transmitter changes its identification from dual sound to stereo and then back to dual sound 
again, the last selected dua: sound signal is available automatically because of the internal storage of 
the choice. This is also applicable for mono/stereo selection. a 


4. Power-on reset: when applying the supply voltage, the stereo or the AF 1 signal appears at both 
outouts | and Il depending on the type of transmission. 


Table 1 Mode indication possibilities 


LED)... “+ LED:2 | selected reception mode 
OFF 1 OFF | mono at mono or stereo transmission 
ON | ON | stereo at stereo transmission 
| a fee 
OFF | ON | AF 1 signal at dual sound transmission 
- on | OFF | AF 2 signal at dual sound transmission 
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DEVELOPMENT SAMPLE DATA 
TDA3800S 
TDA3800AS 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


STEREO/DUAL TV SOUND PROCESSING CIRCUITS 


GENERAL DESCRIPTION 


The TDA3800S is a stereo/dual TV sound decoder circuit with static switching for processing two a.f. 
signals in TV and VCR equipment. 


The TDA3800AS is applicable for active filters in selective frequency processing. 


In deviation of our standard terms and conditions of sale the supply of the TDA3800 (ABS) does not 
imply any patent indemnity whatsoever with respect to the stero-tone patent rights of 1.G.R. Germany. 


Features 


2nd i.f. limiter/amplifier and FM demodulator (5,742 MHz) for the second sound channel 
Level adjustment of the demodulated a.f. signal for channel matching 

Pilot carrier processing with digital identification, hysteresis and short switching times 
De-matrixing of the signals for the two audio channels 

De-emphasis | 

Mode selection of stereo/mono or sound | (pin 12) and sound I! (pin 11) 

Two dual channel a.f. outputs 

Low-resistance a.f. outputs (short-circuit protected); can be used for headphone 
Switched output for controlling external audio/video equipment 

Signal path control by an identification bit (also in audio/video mode) 

LED indication of selected mode (also in audio/video mode) 

Possibility to apply a.f. signals from external equipment via the de-emphasis inputs (audio/video 
mode) 


QUICK REFERENCE DATA 


Supply voltage (pin 20) Vp=V9209-15_ typ. 12 V 

Supply current (pin 20) Ip =lo9 typ. 53 mA 

2nd sound i.f. input voltage for start of limiting (r.m.s. value) Vi(rms) typ. 50 uv — 
Pilot carrier amplifier control range AGy > 20 dB — 
A.F. input signals; AF 1 and AF2 (r.m.s. value) Vi(rms) typ. 1 V = 
LED output current ILED typ. 15 mA 
Signal-to-noise ratio of the a.f. signal switches S/N typ. 80 dB 

Crosstalk in stereo mode as > 40 dB 

Crosstalk in dual sound mode aps > 60 dB 


PACKAGE OUTLINES 
28-lead DIL; plastic (SOT-117). 
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{1) De-emphasis 4,7 nF. 
(2) TDA3800AS application using active filters; see Fig. 2. 


Fig. 1 TDAS3800S block diagram and test circuit. 
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DEVELOPMENT SAMPLE DATA 


TDA38008S 
TDA3800AS 


Stereo/dual TV sound processing circuits 


f, = 117,5 Hz (stereo) 


21 


20 
TDA3800AS 


4x BC557C 
or equivalent 


7Z286958.A 


Fig. 2 Application using active filters in selective frequency processing 
with TDA3800AS. 


FUNCTIONAL DESCRIPTION 


The ICs provide two independent double/audio outputs with mode selection of stereo/mono or sound |/ 
sound II. Selection of output | is indicated by two LEDs. 


The limiting amplifier and FM demodulator detects the 5,742 MHz i.f. for stereo/dual TV processing. 
The a.f. output of the demodulator is adjusted via pin 25. 


A 54,687 kHz pilot carrier amplifier, AM demodulator and Schmitt-trigger identifies the 117,5 Hz 
stereo signal and the 274,1 Hz dual sound signal..AM modulation of the pilot-signal is eliminated by the 
comparator which produces a rectangular wave to drive the I? L frequency divider. 


The 1? L frequency divider comprises 8 flip-flops and in combination with an evaluation flip-flop 
provides a d.c. output for indication of the selected mode. An integrator and Schmitt-trigger with 
built-in hysteresis eliminates noise and interference on the stereo/dual sound switching signal. 

An integrator and modified comparator followed by a Schmitt-trigger with built-in hysteresis eliminates 
noise and interference on the stereo/dual sound respective mono identification signal. The circuit 
automatically switches to mono when noise or interference dominates. 


The |* L control logic circuit is driven by the stereo/dual sound switching signal, the identification/mono 
signal and the externally applied audio/video switching voltage at pin 16. Inputs at pins 11 and 12 
provide mode selection for sound output | (pins 5 and 6) and sound output I! (pins 7 and 8) respect- 
ively. Output control signals operate the audio switches and the LED-driver circuit. 


A decoder circuit is fed with the AF2 audio signal from the FM demodulator and the AF 1 audio signal 
externally applied via pin 1. The decoder output provides the stereo or dual sound signal for the audio 
switches and the de-emphasis at pins 2, 3 and 4 for audio/video recording/playback. 


The audio switches provide two independent double stereo/dual sound outputs. 
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TDA3800S 


TDAS800AS 

RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 20) Vp =V920-15 max. 14 V 
Voltage 

at pin 1 V4-15 max. Vp 

at pins 9 and 10 V9: 10-15 max. Vp 

at pins 11, 12 and 13 V11,12,13-15 max. Vp 

at pin 16 V16-15 max. Vp 
Current 

at pin 21 short-circuit protected 
Total power dissipation Prot max. 1,5 W 
Storage temperature range T stg —25 to +125 OC 
Operating ambient temperature range Tamb —20 to +70 °C 
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DEVELOPMENT SAMPLE DATA 


TDA3800S 
TDA3800AS 


Stereo/dual TV sound processing circuits 


CHARACTERISTICS 


Vp = 12 V; Tamb = 25 OC; measured in Fig. 1 with a 1 kHz signal. V1-15(rms) = 0,5 V, an 1.f. signal 
V28-15(rms) = 2 mV (VC/2SC = 20 dB, Af = + 50 kHz, fp, = 400 Hz) and with adjusted de-matrix 
circuit; i.f. filter selection at input pin 28 as in Fig. 3 


Supply voltage range Vp=V99-15 10,8 to 13,2 V 

Supply current Ip= 199 typ. 53 mA 

FM limiter/amplifier and demodulator 

Start of limiting at: V28-15(rms) _tYP- 50 wv 

Input resistance R98.15 typ. 40 k&Qd 

Input capacitance C98-15 typ. 4,5 pF 

AM suppression QAMS typ. 60 dB 

Pilot carrier processing 

input voltage V18-15 typ. 6,9 V 

D.C. voltage (reference via tuning coil) V99-15 typ. 6,0 V 

AM demodulator output voltage V19-15 typ. 7,0 V 

Controlled pilot carrier output voltage 
(peak-to-peak value) V22-21(p-p) _ tYP. 200 mV 

Output resistance R99.15 > 50 k&Q2 

Identification frequency evaluation 

No identification signal (lower threshold) V14-15 typ. 2 V 

Identification signal available (upper threshold) V14-15 typ. 4V 

Stereo transmission | V17-15 < 2V 

Dual sound transmission V47-15 a 7 Vv 

De-matrixing 

Output voltages V2-3:4-15 _ typ. 53° V 

De-emphasis output resistances Ra: 3: 4-15 typ. 12 kQ 

A.F. output signal of 2nd i.f. i 
(r.m.s. value; see Fig. 4) V2-15(rms)  < 1V — 

Attenuation of the demodulator output nal 
signal AF2 at audio/video mode AFI 2 75 dB 

AF 1 input 

Input voltage V4-15 typ. 6 V 

Input resistance R1-15 typ. 14 kQ 

Maximum input signal (r.m.s. value) V4-15(rms) — tyP. 2V 


ee 
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CHARACTERISTICS (continued) 


A.F. signal switches 

Output voltages 

Output resistances 

Maximum a.f. output signals (r.m.s. value) 
for V AF I(rms) 


for VAF II(rms) 

Total distortion during applying a signal: 
V2: 3: 4-15(rms) = 9,9 V 

Signal plus noise-to-noise ratio 


Crosstalk attenuation 
in stereo mode 


in dual sound mode (f = 20 Hz to 20 kHz) 


Audio/video switch 


Audio/video switch voltage (pin 16) 
for playback (HIGH) 


for recording (LOW) 


Audio/video switch voltage (pin 13) 
for stereo mode (LOW) 


for dual sound mode (HIGH) 


Switching stereo/mono and sound I/sound II 


Stereo transmission 


switching voltage to pin 12 (pin 11 not affected) 


a.f. outputs | and Il mono 


a.f. outputs | and II stereo 


Mono transmission both outputs | and || mono 


Dual sound transmission 


switching voltage to pin 11 (pin 12 not affected) 


a.f. output Il sound | and output | sound II 


a.f. output | sound | and output || sound II 


* Connection of high-impedance headphones is possible. 
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V5:6; 7: 8-15 
R5-6:7;8-15 


V5: 6-15(rms) 
V7; 8-15(rms) 


tot 
S+N/N 


OS 
{DS 


V16-15 
V 16-15 


V 143-15 
V 13-15 


V42-15 
V12-15 


V11-15 
V41-15 


typ. 
typ. 


to 
to 


0,8 
2,4 


0,8 
2,4 


0,8 
2,4 


DEVELOPMENT SAMPLE DATA 


Stereo/dual TV sound processing circuits 


Mode indication (pins 9 and 10) 
Only the audio/video mode for a.f. output | is indicated 


TDA3800S 
TDA3800AS 


Maximum output current Ig. 10 typ. 15 mA 
Indication possibilities 
LED 1 LED 2 selected reception mode 
OFF OFF mono at mono or stereo transmission 
ON ON stereo at stereo transmission 
ON OFF AF1 signal at dual sound transmission 
OFF ON AF2 signal at dual sound transmission 
Voltage stabilizer (pin 21) 
Output voltage V91-15 typ. 6 V 
Maximum d.c. output current 
short-circuit protected ZNO typ. 0,5 mA 


7Z85631 
eT 


Head 


ml 


5,5 5,7MHz 


Fig. 3 1F2 filter selection. 


OAF2 
(dB) 


50 


25 


Fig. 4 Level adjustment in the 
demodulator part for matching of the 
AF2 signal to the AF1 signal; attenua- 
tion aaFz asa function of V95.45. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA3810 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


SPATIAL, STEREO AND PSEUDO-STEREO SOUND CIRCUIT 


The TDA3810 is for radio and television equipment. Its main features are: 


@ Three switched functions 
spatial (widened stereo image) 
stereo 
pseudo-stereo (artificial stereo from mono source material) 
mono listening only possible if a mono signal is applied directly to the output pins 
Offset compensated operational amplifiers preventing switch noise 
Muting circuit prevents LED flickering 
LED driving outputs (pins 7 and 8) indicating selected mode of operation 
TTL compatible inputs for selecting operating mode 


QUICK REFERENCE DATA 


Supply voltage (pin 8) Vp typ. 12 V 


Supply current (LEDs off) Ip typ. 6 mA 
Operating ambient temperature range Tamb Oto 70 °C 
Input signal (r.m.s. value) Vi(rms) <a 2V 
Total harmonic distortion (stereo) THD typ. 0,1 % 
Channel separation (stereo) a typ. 70 dB 
Gain (stereo) Gy typ. O dB 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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TDA3810 


Ce pin -6 
12kQ 
10 kQ 
— pin 6 
| 
3,9 nF, apie VP (12V) 


TDA3810 


LI 
vg 


[eater 


spatial pseudo 
i00kQ ~~ Ll “OR : 4 
24kQ 10 nF 7290166 
Gee =sl ae b> pin 6 
22nF 18kQ 


11kQ 16kQ 
10 nF L [les =a Sag 
‘/ 


Fig. 1 Block diagram with external components. Also used as test circuit. For switch positions $1 and 
S2 see truth table. 
1) In spatial mode for correction of high frequency only (optimal performance). 
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Spatial, stereo and pseudo-stereo sound circuit TDA3810 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 18) Vp max. 17 V 
Supply current (pin 18) Ip max. 12 mA 
Storage temperature range T stg —25 to+ 150 9C 
Operating ambient temperature range Tamb Oto+70 °C 


THERMAL RESISTANCE 
From crystal to ambient Rthcr-a = 80 K/W 


CHARACTERISTICS 
Vp = 12 V; Tamb = 25 OC; test circuit Fig. 1 stereo mode (pin 11 to ground) unless otherwise 


specified. 
parameter symbol min. typ. | max. unit 
i ees zat rae a ae a fo — — - 

“4 Supply voltage range (pin 18) Vp 4,5 — 16,5 V | 
y; Supply current Ip 6 12 mA 
- Reference voltage Vs 55 6 6,7 V 
= Input voltage (pin 2 or 17) 
= THD = 0,2% Vi(rms) 2 ne — V 
il Input resistance (pin 2 or 17) R; 50 75 — kQ 
if Voltage gain Vo/V; Gy - 0 - dB 
= Channel separation (R/L) a 60 70 — dB 
@) a. i : 
rf Total harmonic distortion 
> f = 40 to 16 000 HZ; Vo(rms) = 1 V THD _ 0,1 — % 
Lu 
al Power supply ripple rejection RR _ 50 dB 

Noise output voltage . 

(unweighted) left and right output Vi(rms) — 10 = uv 
SPATIAL MODE (pins 11 and 12 HIGH) am 
Antiphase crosstalk | a -— 50 a % — 
Voltage gain ee Gy ; 1,4 2,4 7 | 34 | dB me 


PSEUDO-STEREO MODE 


The quality and strength of the pseudo-stereo effect is determined by external filter components. 
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parameter 


CONTROL INPUTS (pins 11 and 12) 


Input resistance 


Switching current 


LED DRIVERS (pins 7 and 8) 
Output current for LED 


Forward voltage 


Truth table 


control input state 
mode spatial 
pin 7 


Mono pseudo-stereo 


Spatial stereo 


HIGH = 2 V to Vp (the more positive voltage) 
X = state is immaterial | 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


TDA4500 


SMALL SIGNAL COMBINATION IC FOR MONOCHROME TV 


GENERAL DESCRIPTION 


The TDA4500 combines all small signal functions (except the tuner) which are required for a mono- 
chrome television receiver. 


For a complete monochrome television receiver only output stages are required to be added for 
horizontal and vertical deflection, video and sound. The TDA4500 can also be used in simple colour 
television receivers. In this application an external sandcastle pulse generator is required. 


lt incorporates the following functions: 


vertical syne separator/oscillator 
~ vertical output 
— coincidence detector (sound mute) 
-- phase detector/frequency contro! 
— a.g.c. detector 
— sync separator 
— horizontal oscillator 
— synchronous demodulator 
— vision i.f. amplifier 
— tuner a.g.c. 
d.c. volume control 
— a.f.c. detector 
-— video output 
- sound demodulator 
- audio output 
gate pulse generator 
--- gound limiter/feedback 
— 90° phase shift 
— overload detector 
— horizontal output 


QUICK REFERENCE DATA 


Supply voltage V7—10, V22—10 typ. 10,5 V 
Supply current I7 typ. ne mA 
Supply current loo typ. 4,5 mA 
Operating ambient temperature range Tamb =20; 105669 oC 
Storage temperature range T stg —25 to +150 OC 
Poswer dissipation Prot max 1,7 W 


Ape Lame RRSP ESA ATTRA etter ttt re to tes hrs ete =f rer tetera orate thet At ET TTT 


PACKAGE OUTLINE 
28-lead DIL; plastic, with internal heat spreader (SOT-117). 


December 1982 715 


TDA4500 


VERTICAL 


VERTICAL COINCIDENCE 
OUTPUT/ : oe . 
DE AGK OSCILLATOR DETECTOR 


1, 
| 


“| FREQUENCY 
1 CONTROL | 24 
__CONTE cl : 


ee etae 


HORIZONTAL |] 
OSCILLATOR 23 


VERTICAL 


SYNC 
SEPARATOR 


HORIZONTAL 
OUTPUT 


GATE PULSE | 
GENERATOR 


~ PHASE 
DETECTOR/ 


TUNER 


Wes Rvibig aire Gia, A.G.C. 
| DETECTOR 


oO} > 


SYNC. 
SEPARATOR |“ 


LOW PASS 
FILTER 


IF. AMPLIFIER/ 
FEEDBACK 


horizontal 
) supply 
4 VOLUME | OVERLOAD SYNCHRONOUS} __ 21} voltage 
| CONTROL DETECTOR DEMODULATOR| [| 20] 
= ; | A.F.C. 
AUDIO 90° 
DETECTOR 
_ OUTPUT ND OUTPUT PHASE SHIFT 
ce | SOUND VIDEO 
. P 
FEEDBACK DEMODULATOR OUTPUT 19 
w Eaad ” 
15} 


TDA 4500 esis 


_ Fig. 1 Block diagram. 
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Small signal combination IC for monochrome TV TDA4500 


PINNING 
Pin number function Pin number function 
1. vertical osci!lator 15. sound i.f. 
2 vertical output 16. video output 
3 vertical feedback V7, a.f.c. output 
4. top linearity 18. decoupling capacitor 
5. flyback pulse 19. ground 
6 tuner a.g.c. 20. 38,5 MHz reference 
7 +10,5 V supply 21. (38,9 MHz reference) 
8. oe 22. horizontal supply voltage 
9. es teioUr 23. horizontal Sailer : 
10. ground 24. top sync detector 
11. volume control 25. phase detector 
12. sound output 26. sync separator 
13. 6 MHz tuning ZT. horizontal output 
(5,5 MHz tuning) 
14. decoupling 28. mute/coincidence 
detector 


DEVELOPMENT SAMPLE DATA 
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FUNCTIONAL DESCRIPTION (Fig. 1) 


A complete black-and-white receiver can be built around this circuit by adding only the output stages 
for horizontal and vertical deflection with the video and sound output stages. The TDA4500 can also 
be used in simple colour television receivers using an external circuit to generate the sandcastle. 


The block diagram (Fig. 1) depicts the various functions which are described briefly below. 


The sensitivity of the i.f. amplifier is 70 uV for a peak-to-peak output voltage of 3 V (compare the 
TDA3541). This amplifier has a symmetrical input (pins 8 and 9) and is followed by a synchronous 
demodulator. The external tuned circuit is connected to pins 20 and 21. This circuit provides the 
information for the a.f.c. circuit, the 90° phase shift being supplied by internal RC-networks. An 
a.f.c. output with a voltage swing of about 9 V is obtained from pin 17 (V7_.19 = 10,5 V). 


The a.g.c. detector is gated to reduce sensitivity to external electrical noise and the a.g.c. time constant 
network is connected to pin 24. Gain control range of the i.f. amplifier is greater than 60 dB. Adjust- 
ments of the tuner take-over point is made at pin 4. When the voltage at pin 4 is approximately 3,5 V 
the direction of the tuner control voltage is positive-going. When the voltage at pin 4 is approximately 
8 V the direction of the tuner control voltage is negative-going. 


An output signal of 3 V (p-p) is obtained from the video amplifier (top sync level 1,5 V) with negative- 
going sync. Since the sound signal is derived from pin 16 (see Fig. 4) the video output is not blanked 
during the flyback period. As shown in the application circuit (Fig. 4) the band-pass filter for the 
sound must be connected between video output (pin 16) and sound i.f. input (pin 15). Sound infor- 
mation passes through a sound limiter network and a sound demodulator circuit with an external 
tuned circuit for this stage connected to pin 13. The demodulator is followed by a volume control 
stage with a control range of 80 dB and an output amplifier with an audio output signal of 170 mV 
(r.m.s.) for a Af of 7,5 kHz and at maximum volume setting. 


The slicing level of the sync separator is referred to the top sync and is determined by the values of 
external resistors, the recommended slicing level being 30%. Noise protection is provided for the 
sync separator stage. Separated sync pulses are supplied to the gated phase detector which compare 
the sync pulses with the sawtooth voltage obtained from the horizontal flyback pulse (pin 5). During 
catching the gating of the phase detector is switched off and the phase detector output current is 
increased, 


The in-sync or out-of-syne condition is detected with the coincidence detector which is also used 

for transmitter identification. Sound output is suppressed when no input signal is available. Clamping 
the voltage on pin 28 to a level of 3,5 V sets the phase detector to a high output current, short time 
constant mode. This is appropriate for the reception of VCR signals. 


Phase detector sutput voltage levels maintain the horizontal oscillator at its correct operating 
frequency. The push-pull output (pin 27) has a typical duty cycle of 40%. 


Vertical sync pulses are obtained from an internal integrating network with the vertical sawtooth being 
generated in the vertical oscillator. This sawtooth voltage is compared with the feedback voltage from 
the deflection coil via pin 3. The comparator generates the drive voltage for the vertical deflection 
output stage. 


The TDA4500 has four supply pins. Pin 7 and pin 10 are for the main positive supply and circuit 
ground respectively. 


Critical circuits are grounded by pin 19. Pin 22 is the supply for the horizontal oscillator. A low 
current supply (5 mA minimum) can be used to start the oscillator from an external high voltage 
supply rail. 
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Small signal combination IC for monochrome TV TDA4500 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (1EC134) 

Supply voltage V7—10, V22—10 max. 13,2 V 
Total power dissipation Prot max. 1,7 W 
Storage temperature range T stg —25 to +150 o¢ 
Operating ambient temperature range Tamb —25 to +65 OC 


CHARACTERISTICS 
V7_19 = 10,5 V, V29_19 = 10,5 V and Tamp = 25 OC unless otherwise specified 


parameter symbol min. 


Supply voltage V7—10 


Supply current I7 


Supply voltage (horizontal 
oscillator) V922—10 


Supply current (horizontal 
oscillator, note 1) loo 


Power dissipation Prot 


Vision i.f. amplifier (pin 8) 


Input sensitivity (onset of a.g.c.) 
at 39,5 MHz (note 2) Vi(rms) 


Differential input resistance Rj 
(note 3) 


Differential input capacitance Cj 
(note 3) 


Gain control range AG 


DEVELOPMENT SAMPLE DATA 


Output signal expansion for 50 dB 
input signal variation (note 4) AVo 


Maximum input signal Vie max 


Video amplifier (note 5) 


Zero signal output level 
(note 6) V16—10 


Top sync output level 
(note 7) V16—10 


Video output signal amplitude 
(peak-to-peak value} V16—10(p-p) 


Internal bias current of n-p-n 
emitter follower output transistor Ip 


Bandwidth of demodulated 
output signal B 


Video non-linearity (note 8) 
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CHARACTERISTICS (continued) 


Tuner a.g.c. 


Take-over voltage (pin 4) for 
positive-going tuner a.g.c. 
(n-p-n tuner) 


Take-over voltage (pin 4) for 
negative-going tuner a.g.c. 
(p-n-p tuner) 


Maximum tuner a.g.c. output 
swing 


Output saturation voltage at 
Ig =2mA 


Leakage current 


A.F.C. circuit (note 9) 
A.F.C. output voltage swing 


Available output current 


Output voltage at nominal 
tuning of the reference tuned 
circuit 


Sound circuit 


Input limiting voltage when 
(note 10) 

Input resistance at pin 15 
(note 11) 


A.F. output signal at pin 12 
(note 12) (r.m.s. value) 


Volume control (pin 11) (Fig. 3) 
Voltage with pin 11 
disconnected 


Current pin 11 short-circuited 
to ground 


Volume control characteristic 
(note 13) 


| Value of external control resistor 
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See Fig. 3 
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DEVELOPMENT SAMPLE DATA 


Small signal combination IC for monochrome TV 


parameter 


Horizontal synchronization 
circuit 

Slicing level sync separator 
(note 14) 

Holding range PLL 

Catcliing range PLL 

Control sensitivity video to 
flyback (note 15) 

Horizontal oscillator 

Free running frequency 


Spread with fixed external 
components 


Frequency variations due to 
supply voltage changes 
(note 16) 


Frequency variation with 
temperature 


Maximum frequency shift 

Maximum frequency deviation 
between starting point output 
and nominal condition 

Horizontal (push-pull) output 

Output current 

Output impedance 


Voltage when 197 = 10 mA 


Duty cycle of output pulse 
(note 17) 
Flyback input (note 18) 


Minimum required input 
amplitude (peak-to-peak valiie) 


Phase detector switching voltage 


symbol min. 


fosc 


TDA4500 


max. unit 
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CHARACTERISTICS (continued) 


Coincidence detector (mute) 
(note 19) 


Voltage in synchronized condition 


Voltage in non-synchronized 
condition (no-signa!) 


Switching level to switch phase 
detector from slow to fast 


| Switching level to activate the 
‘mute’ function (transmitter 
identification) 


Output current; in-syne 
(peak-to-peak value) 

Vertical oscillator 

Free running frequency 


Spread with fixed external 
components 


Holding range at nominal frequency 
| Temperature coefficient 
Frequency shift due to a supply 
voltage change from 9,5 to 12 V 
Vertical output (pin 2) 
Output current | Io 
Output resistance R210 


Feedback input (pin 3) 


—— D.C. input voltage V3_10 
— A.C. input voltage 
(peak-to-peak value) V3—10(p-p) 
Input current 13 


|Non-linearity of deflection current 
at Vp = 10,5 V 
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Small signal combination IC for monochrome TV TDA4500 


Notes to characteristics 


1. It is possible to start the horizontal oscillator by supplying a current of 5 mA which can be taken 
from the mains rectifier, to pin 22. The main supply (pin 7) can then be derived from the 
horizontal output stage. 


2. |.F. input voltage (r.m.s.) — value at top sync level at which the video amplitude has dropped 0,5 
dB compared with the amplitude at an input signal of 10 mV. 


3. The input impedance has been chosen such that a SAW-filter can be applied. 800 Q2 is an 
acceptable compromise between the requirements for triple transient suppression and power loss. 


Measured with 0 dB = 150 uV. 

Measured at 10 mV(r.m.s.) top sync input signal. 

With switched demodulator. 

Signal with negative-going sync with top white being 10% of the top sync amplitude (Fig. 2). 
This figure is valid for the complete video signal amplitude (peak-white to top sync). 


OM NOMS 


Measured with an input signal (Vg_9) of 10 mV(r.m.s.); the a.f.c. output (pin 7) loaded with 2 x 
100 k{§2 between the supply and ground. The QO factor of the reference tuned circuit is 50. 


10. Voltage at pin 15 is the r.m.s. value. Qj of the demodulator tuned circuit is 20. Audio 
frequency is 1 kHz and the carrier frequency is 5,5 MHz. 

11. Measured with an input signal of 1 mV(r.m.s.) 

12. The tuned demodulator circuit must give an output level equal to that given in the ‘‘mute”’ 
condition. 


13. Volume can be controlled using a variable resistor connected to ground (nominal 5 kQ2) or by 
means of a variable d.c. voltage. In this latter case the rather low impedance at pin 11 must be 
taken into account. 


DEVELOPMENT SAMPLE DATA 


Fig. 2 Video output signal, 
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Notes to characteristics (continued) . 


14. 


15. 


16. 
17. 


18. 


19. 


724 


The sync separator is noise gated. The slicing level is referred to top sync level and is 
independent of the video information. The value given is a percentage of the sync pulse 
amplitude. The slicing depends on the values. of external resistors connected to pin 26. 


Phase detector current increases by a factor of 7 during ‘ ‘catching” and when phase detector 
operates in the ‘FAST’ mode (pin 28). This ensures a high catching range and a higher dynamic 
loop gain. 


Supply voltage variation in the range 8 to 12 V. 


The negative-going edge of this pulse initiates the switch- off of the horizontal output transistor 
(simultaneous driver). 


The circuit requires an integrated flyback pulse. The gate pulses for a.g.c. and the coincidence 
detector are obtained from the sawtooth. 

The functions of in-sync/out-of-sync and transmitter identification have been combined on pin 
28. For reception of VCR-signals the voltage on this pin must be fixed between 3 V and 4,5 V so 
that the time constant is fast and the sound is still availabie. 


4. 5 
V144-10!V) 


Fig. 3 Volume control characteristic 
: at f= 1 kHz. 
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Small signal combination IC for monochrome TV 


APPLICATION INFORMATION 


horizontal 
supply 
. e 
horizontal voltag 
4 oscillator 
7. y 


10 pF 
+ 47 K0 | S 


TDA4500 


video 
output 


4 
ve] 
10U cs | 


4 
22 nF | 270 Ks We it: 
VCR i - Ka | 100 .0) | 
SFE 5,5 MB 
; 
mute  |a20 2 , (SFE 6,0 MB) 4 
3,3V . + + 38,9 MHz x 
voltage ae JT (39,5 MHz) CERAMIC 
regulator — on meee a Z FILTER 
diode +11 uF (ese 
fies 330 f 
7 k82 ko. 100 pF 


vertical 
oscillator 2kQ 
220 bears | 
ar vertical fl 22 
af feedback nF 
+ 
+105 V 
Y positive 
ns i vertical 22 kQ f supply 
output 
pulse flyback 
220 [ 47 kQ i pulse 22 nF 22 nF 
aL 4 
SN. if. input 
22 kQ i 
+ tuner 
a.g.c. 


Fig. 4 Typical application circuit. 


sound 
output 


Hl 4,7 kQ 
Z volume 


control 


5,5 MHz 
(6,0 MHz) 
tuning 


M0646 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA4510 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


PAL DECODER 


The TDA4510 is a colour decoder for the PAL standard, which is pin-sequence compatible with multi- 
standard decoder TDA4550. It incorporates the following functions. 


Chrominance part 


® Gain controlled chrominance amplifier 
® Chrominance output stage with automatic standard switch for driving the 64 us delay line 
@ Blanking circuit for the colour burst signal 


Oscillator and controi voltage part 


® 8,8 MHz reference oscillator with divider stage to obtain both the 4,4 MHz reference signals 
@ Gated phase comparison with sample and hold circuit for optimum noise characteristics 

® Independent time constants for phase control and identification 

@ Quasi peak detector for obtaining the chrominance conirol voltage 

® Circuit for generating the colour killer and the identification signal 

@ Sandcastle pulse detector. 


Demodulator part 


@ Two synchronous demodulators for the (B-Y) and (R-Y) signals 

@ PAL flip-flop and PAL switch 

® Flyback blanking incorporated in the synchronous demodulators 

e@ (B-Y) and (R-Y) signal output stages with switchable d.c. voltage levels, which are controlled by the 
colour killer 

@ Internal filtering of residual carrier 


QUICK REFERENCE DATA 


Supply voltage Vp=V7.3 typ. 12 V — 
Supply current Ip=1F typ. 37 mA — 
Chrominance input signal (peak-to-peak) V9-3(p-p) 10 to 200 mV — 
Chrominance output signal (peak-to-peak) V6-3(p-p) typ. 2 V 
Colour difference output signals (peak-to-peak values) 

—(R-Y) signal V1-3(p-p) typ.1,05V+2 dB 

—(B-Y) signal V2-3(p-p) typ.1,33V+2 dB 
Sandcastle pulse 

burst gating level V 15-3 typ. 7,1 V 

blanking level V 15-3 typ. 1,6 V 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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delay line delay line 


bias 


Vp 


chrominance BURST (R-—Y) 


AMPLI-— 


E86 Jaquieron 
~*~ 


input TUDE BLANKING / NEE PAL OUTPUT Rav) 
LIMITER ae ue Oe SWITCH STAGE 
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LEVEL 
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i 4 a 
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PEAK 
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MATRIX 


COLOUR 
FOR DEMODUL. ~(B-Y 

KILLER / COLOUR WITH ry . | 

SCHMITT KILLER / COLOUR 

TRIGGER BLANKING KILLER 


TDA4510 


+2 


REF. 
THRESHOLD PAL FREQ. 
DETECTOR FLIP-FLOP DIVIDER 


DISCRIMI- VOLTAGE 
sandcastle NATOR CONTR. 
pulse 415 & OSCILL. 88 
H/2 G4 
c2 meee oF 7Z91209.1 
iE colour killer z 7 
7 switching 
molnege Fig. 1 Block diagram. ¢ : 

External capacitors 

C1 pins 10-3 filter capacitor for control voltage C3 pins 11-3 time constant for the rise or fall time of the d.c. voltage 
C2 pins 14-3 identification signal time constant. level of the colour difference signals and colour OFF/ON 


time constant. 
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PAL decoder TDA4510 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range Vp = V7.2 10,8 to 13,2 V 
Voltage at pins 11 and 14 V41-3 max. Vp V 
V 14-3 
Currents 
at pins 1 and 2 =l4°9 max. 2 mA 
at pin 6 —lg max. 12 mA 
at pin 16 —116 max. 10 mA 
Total power dissipation Prot max. 800 mW 
Storage temperature Tstg —25 to+150 9C 
Operating ambient temperature Tamb Oto+70 °C 


CHARACTERISTICS 
Vp = 12 V; Tamb = 25 OC; measured in Fig. 2 unless otherwise specified 


Supply current l7 typ. 37 mA 
<4 ; 
+ Chrominance part 
<4 
Q ~siInput voltage range (peak-to-peak value) V9.3(p-p) 10 to 200 mV 
J Nominal input voltage (peak-to-peak value) 
Ss with 75% colour bar signal V9.3(p-p) typ. 100 mV 
> Input impedance 29.3 typ. 10 kQQ 
- ; 
z Input capacitance Cg.3 < 5 pF 
= Colour ON 
o. : , 
ro) chrominance output voltage (peak-to-peak) 
iF with 75% colour bar signal V6-3(p-p) typ. 2V 
> 
a d.c. voltage at chrominance output V6-3 typ. 9 V 
Colour OFF . 
chrominance suppression a > 56 dB 
d.c. voltage at chrominance output V6-3 typ. 3 V 


Oscillator and control voltage part 


Oscillator frequency fo typ. 8,8 MHz 
Input resistance | R 743-3 typ. 270 82 


Catching range 
(depending on RC-network between pins 12 and 3) 


at R = 4,7 kQ and C = 470 nF Af oo 500 Hz 
Control voltage : 
at nominal input signal V14-3 typ. 5,2 V 
without chrominance input signal V 14-3 typ. 6,0 V 
colour OFF voltage V14-3 typ. 5,7 V 
colour ON voltage V 14-3 typ. 55 V 
identification ON voltage V14-3 typ. 6,2 V 
forced colour OFF V14-3 typ. 7,0 V 
forced colour ON | V 14-3 typ. 5,3 V 
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CHARACTERISTICS (continued) 
Oscillator and control voltage part (continued) 


Colour ON delay via ramp generator 
C3 = 0,47 wF tq < 40 ms 


forced colour ON voltage 

(for oscillator adjustment) V41-3 a Vp—0,2 V 
Colour switching output (open npn emitter) 

output current —l16 < 5 mA 

colour ON voltage V 16-3 > 10 V 

colour OFF voltage V 16-3 < 05 V 


Demodulator part 


Delayed chrominance input signal (peak-to-peak value) 


with 75% colour bar signal V4-3(p-p) typ. 220 mV 
Colour difference output signals (peak-to-peak value) | 
—(R-Y) signal V 1-3(p-p) typ. 1,05V+2 dB 
—(B-Y) signal V9-3(p-p) typ. 1,33 V+2 dB 
a V4.3 
Ratio of colour difference output signals (R-Y)/(B-Y) ee typ 0,79 V 
Tolerance of ratio +10 % 
D.C. voltage at colour difference outputs 
at colour ON V41:2-3 typ. 9 V 
at colour OFF V 4-2-3 typ. 3.V 
Signal attenuation at colour OFF — 4; aD > 60 dB 
Residual 4,4 MHz (peak-to-peak value) V12-3(p-p) < 20 mV 
H/2 ripple at (R-Y) output (peak-to-peak) 
without input signal V'1-3(p-p) <a 10 mV 
Sandcastle pulse detector 
— Voltage level at which the vertical | 
oe and line blanking pulse is separated V 15-3 typ. 16V+03 V 
jeaea Required pulse amplitude V145-3(p-p) typ. 25V+05 V 
Voltage level at which the burst | 
gating pulse is separated V15-3 typ. 7,1V+05 V 
Required pulse amplitude | V'15-3(p-p) > 7,6 V 
Input voltage | 
during horizontal scanning V 15-3 < 1,1 V 
Input current —145 < 100 vA 
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DEVELOPMENT SAMPLE DATA 


PAL decoder TDA4510 


Vp 


7 | chrominance 
- service input 
colour sand- mz 1. i and | 


on/off castle test switch 
ga! Ja i C3 ah 1nF 
470 
Mite = nF 
16 15 14 13 12 11 10 9 
TDA4510 
1 2 3 4 5 6 7 8 
TnF 
‘ 
—(R-Y) Vp I 
| 7 
a 15kQ 


SECAM IC ; 64us 


TDA3530 DELAY LINE 


11 
BH 


7Z291208.1A 


Fig. 2 Application information and test circuit. 
C1 = 470 nF; C2 = 100 nF; C3 = 470 nF; C4 = 5 to 27 pF, X = 8,8 MHz. 


Nominal crystal frequency 8,867 238 MHz; resonance resistance 60 2: 
load capacitance 20 pF; dynamic capacitance 22 fF and static capacitance 5,5 pF. 


reNRERK 


November 1983 


731 


DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDNA4530 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production. 


SECAM DECODER 


GENERAL DESCRIPTION 


The TDA4530 is a colour decoder for the SECAM standard. |t is compatible for direct use with the 
TDA4550 multistandard decoder and may also be used with the TDA4510 PAL decoder to form a 
flexible PAM/SECAM decoding system with automatic standard switching. 


Features 
@ Vertical or combined horizontal and vertical identification 
@ Uses external phase shifting networks 


@ Simple application and alignment 


QUICK REFERENCE DATA 


Supply voltage (pin 8) Vp=Ve6g typ. 12-N 


Supply current (pin 8) Ip=lg typ. 50 mA 
Input voltage range (peak-to-peak value) V1 1-6(p-p) 15 to 300 mV 
A.G.C. control range > 26 dB 
Ratio of colour difference outputs 

—(B~Y)/—(R-Y) V 18/16-6 0,79 
Colour difference output —(B—Y) with 

75% colour bar signal (peak-to-peak value) V 18-6(p-p) 1,33 V 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102A). 
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(B-Y) 
DEMODULATOR 
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AMPLIFIER 


LINE 


72Z91236.1 


Fig. 1 Block diagram. 


SECAM decoder TDA4530 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 8) Vp=Vgee6 max. 13,2 V 

Total power dissipation Prot max. 1,6 W 

Operating ambient temperature range Tamb —20 to+ 70 °C 
Storage temperature range Tstg —55 to+ 150 OC 


THERMAL RESISTANCE 
From crystal to ambient Rth cr-a 50 K/W 


CHARACTERISTICS 
Vp = Vg.g6 = 12 V; Tamb = 25 OC; unless otherwise specified 


parameter symbol min. typ. 


Supplies (pin 8) 
Supply voltage V8.6 10,8 12,0 
Supply current lg 50 


A.G.C. amplifier input (pin 10) 
Input signal (peak-to-peak value) 


(note 1) V11-6(p-p) 15 — 
A.G.C. control range 26 —_ 


Colour killer output (pin 9) 


Output voltage (peak-to-peak value) 
at SECAM ON; V4 1-6(p-p) = 100 mV V9-6(p-p) 1,0 i2 1,4 V 


Variation of output signal for input 
signal full range variation of 26 dB 


DEVELOPMENT SAMPLE DATA 


at pin 11 _ 3 dB — 
D.C. voltage level at SECAM ON (note 2) V9.6 6,0 6,5 V —— 
D.C. voltage level at SECAM OFF (note 2) V9.6 4,0 45 |v — 
Output impedance at SECAM ON Z9-6 20 25 82 
Maximum output current (peak value) Ig — ps mA 


Attenuation of output signal at 
SECAM OFF (PAL/SECAM application only) | Vg.¢ 


Delayed chrominance input (pin 7) 


Input resistance R116 7,5 10,0 
| 
Input voltage (peak-to-peak value) 


| Input resistance 
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CHARACTERISTICS (continued) 


parameter 


Permutator outputs (pins 1 and 4) 
Output voltage (peak-to-peak value) 
Output impedance 


Identification input (pin 13) 
Input voltage (peak-to-peak value) 
Input impedance 


Horizontal identification timing 


Sandcastle detector (pin 15) 
Input current at Vj5.6 =O V 
Input capacitance 


Decoding threshold levels (notes 2 and 3) 
horizontal identification 


flip-flop triggering 
half picture identification 
vertical/horizontal pulse separation: 
pulse ON 
pulse OFF 
horizontal pulse separation: pulse ON 
pulse OFF 
pulse ON 
pulse OFF 


burst pulse separation: 


Demodulators (pins 3 and 5) 
Input voltage (peak-to-peak value) 
Input resistance 


Demodulator linearity 


Colour difference outputs (pins 16 and 18) 


Spread of —(B—Y) colour difference 
output with 75% colour bar signal 
(peak-to-peak value) 

Ratio of colour difference outputs 
—(B—Y)/—(R—Y) 

D.C. voltage level of colour 
difference outputs (note 2) 


Output impedance 


| Signal attenuation at colour OFF 
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V1,4-6(p-p) | ~ e a 
214-6 — — | 100 12 
| 
| 
V 13.6 = tbf | = mV 
213-6 — 4 | — kKQ. 
— 4 US 
—115-6 a - 100 |pA 
C15 = = | 10 pF 
V15-6 5,5 6,5 7,0 V 
V15-6 3,1 3,5 | 3,9 V 
V15-6 1,0 1,5 | 1,8 V 
V 15-6 | 13 418 | 19 |v 
V15-6 tt EA : 1,7. |v 
V15-6 3:3 3,6 ) 3,9 V 
V15-6 3,1 3,4 | 3,/ V 
V156 6,6 7. | 7.6 |v 
V 15-6 6,4 69 | 74 |v 
| 
| 
R3 5-6 — | kQ 
95 | o% 
V18-6(p-p) | —148 V 
V18/16-6 
V16,18-6 
216,18-6 


“16,18-6 


DEVELOPMENT SAMPLE DATA 


SECAM decoder TDA4530 


parameter symbol min. typ. max. unit 


Cross-coupling in chrominance frequency 
range: at frequencies corresponding to 
saturated green; fp = 4,72 MHz and 


fp = 4,04 MHz (note 4) 40 — _ dB 
H/2 ripple at outputs when input 

signal is zero V16,18-6 | 34 40 — dB 
Output voltage for chrominance frequencies 

(4 <f <5) MHz (peak-to-peak value) V16,18-6 | — — 20 mV 
Output voltage for chrominance harmonics 

(8 <<< 10) MHz (peak-to-peak value) V16,18-6 | — — 50 mV 


Notes to the characteristics 
1. Harmonics increase at maximum input signal. 
2. Levels are proportional to supply voltage Vp. 


3. For horizontal + half picture identification pin 14 should be connected to ground and the sandcastle 
pulse should contain the half picture blanking. 


4. With ideal delay line. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA4550 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


MULTISTANDARD DECODER 


GENERAL DESCRIPTION 


The TDA4550 is a monolithic integrated multistandard colour decoder for the PAL, SECAM, NTSC 
3,58 MHz and NTSC 4,43 MHz standards. 


Features 
Chrominance part 


® Gain controlled chrominance amplifier for PAL, SECAM and NTSC 

@ ACC rectifier circuits (PAL/NTSC, SECAM) 

@ Burst blanking (PAL) in front of 64 us glass delay line 

@ Chrominance output stage for driving the 64 us glass delay line (PAL, SECAM) 
@ Limiter stages for direct and delayed SECAM signal 

@ SECAM permutator 


~ Demodulator part 


Flyback blanking incorporated in the two synchronous demodulators (PAL, NTSC) 

PAL switch 

Internal PAL matrix 

Two quadrature demodulators with external reference tuned circuits (SECAM) 

Internal filtering of residual carrier 

De-emphasis (SECAM) 

Insertion of reference voltages as achromatic value (SECAM) in the (B-Y) and (R-Y) colour difference 
output stages (blanking) 


Identification part 


Automatic standard recognition by sequential inquiry 

Delay for colour-on and scanning-on 

Reliable SECAM identification by PAL priority circuit 

Forced switch-on of a standard 

Four switching voltages for chrominance filters, traps and crystals 

Two identification circuits for PAL/SECAM (H/2) and NTSC 

PAL/SECAM flip-flop 

SECAM identification mode switch (horizontal, vertical or combined horizontal and vertical) 
Crystal oscillator with divider stages and PLL circuitry (PAL, NTSC) for double colour subcarrier 
frequency 

HUE control (NTSC) 

Service switch 


QUICK REFERENCE DATA 


Supply voltage (pin 13) Vp=V 13-9 _ typ. 12 V 
Supply current (pin 13) Ip=143 typ. 60 mA 
Chrominance input signal (peak-to-peak) V 15-9(p-p) 10 to 200 mV 
Chrominance output signal (peak-to-peak) V12-9(p-p) typ. 1,6 V 
Colour difference output signals (peak-to-peak values) 

— (R-Y) signal V 1-9(p-p) typ. 1,05 V+2dB 

— (B-Y) signal V3-9(p-p) typ. 1,33 V+2dB 
Sandcastle pulse; required amplitude for 

vertical and horizontal pulse separation V94-9 typ. 25 V 

horizontal pulse separation V94-9 typ. 45 V 

burst gating V94-9 typ. 7,7 NV 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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Multistandard decoder TDA4550 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 13) Vp=V413.9 max. 13,2 V 
Voltage range at pins 10, 11, 17, 23, 24, 25, 26, 27, 

28 to pin 9 (ground) Vn-9 Oto Vp V 
Current at pin 12 —l492 max. 10 mA 
Total power dissipation Prot max. 1,4 W 
Storage temperature range Tstg —25 to +150 °C 
Operating ambient temperature range Tamb 0'to +70 °C 
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CHARACTERISTICS 


Vp = V13.9 = 12 V; Tamb = 25 OC; measured in Fig. 1; unless otherwise specified 


parameter 


Supply (pin 13) 
Supply voltage range 
Supply current 


Chrominance part — 
Chrominance input signal (pin 15) 
input voltage with 75% colour bar signal 
(peak-to-peak value) 
input impedance 


Chrominance output signal (pin 12) 
output voltage 
(peak-to-peak value) 


output impedance 
_(n-p-n emitter follower) 


d.c. output voltage 


Input for delayed signal (pin 10) 
d.c. input current 


input resistance 


Demodulator part (PAL/NTSC) 


Colour difference output signals 
output voltage 
(peak-to-peak value) 
~— (R-Y) signal (pin 1) 
— (B-Y) signal (pin 3) 
Ratio of colour difference output signals 
(R-Y)/(B-Y) 
Residual carrier (subcarrier frequency) 
(peak-to-peak value) 


H/2 ripple at (R-Y) output (pin 1) 
(peak-to-peak value) 
without input signal 


D.C. output voltage 
n-p-n emitter follower with 
internal current source of 0,3 mA 


output impedance 
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Vp = V13-9 
Ip= 143 


V 15-9(p-p) 
1245-9| 
V12-9(p-p) 


IZ142-9| 
V12-9 


l10 
R10-9 


V 1-9(p-p) 
V3-9(p-p) 


V1/3-9 


V1,3-9(p-p) 
V1-9(p-p) 


V13-9 
IZ1 3-91 


DEVELOPMENT SAMPLE DATA 


Multistandard decoder 


parameter 


Demodulator part (SECAM) 
Colour difference signals (see note 1) 
output voltage 
(peak-to-peak value) 
— (R-Y) signal (pin 1) 
— (B-Y) signal (pin 3) 
Residual carrier (4 to 5 MHz) 
(peak-to-peak value) 
H/2 ripple 
at (R-Y) (B-Y) outputs (pins 1 and 3) 
(peak-to-peak value) 
with f, signals 


D.C. output voltage 


Shift of inserted levels relative to levels 
of demodulated f, frequencies (IC only) 


HUE control (NTSC)/service switch 


Phase shift of reference carrier 


at V17-9=2V 
atV17.9=3V 
at V17.9=4V 


Input resistance 
Service position 


Switching voltage (pin 17) 
burst OFF; colour ON 
(for oscillator adjustment) 


HUE control OFF; colour ON 
(for forced colour ON) 


Crystal oscillator (pin 19) 


For double colour subcarrier frequency 
input resistance 
lock-in-range 
referred to subcarrier frequency 


V 1-9(p-p) 
V3-9(p-p) 


V 1,3-9(p-p) 


V'1,3-9(p-p) 
V13-9 


AV/AT 


TDA4550 
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CHARACTERISTICS (continued) 


parameter 


peer eee mean te Parnes 


Identification part | 


Switching voltages for chrominance filters 
and crystals 

at pin 28 (PAL) 

at pin 27 (SECAM) 

at pin 26 (NTSC 3,58 MHz) 

at pin 25 (NTSC 4,43 MHz) 


Control voltage OFF state 


Control voltage ON state 
during scanning; colour OFF 


colour ON 
Output current 


Voltage for forced switching ON 
PAL 


SECAM 
NTSC 3,58 MHz 
NTSC 4,43 MHz 


Delay time for 
restart of scanning 


colour ON 
colour OFF 
SECAM identification (pin 23) 


Input voltage for 
horizontal identification (H) 


vertical identification (V) 
combined (H) and (V) identification 


| 
| 
Sequence of standard inquiry 
PAL-SECAM-NTSC 3,58 MHz-NTSC 
4,43 MHz 
Reliable SECAM identification by PAL 
priority circuit 


SAAS 


Scanning time for each standard 


* Or not connected. 
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V95 26,27,28-9 


V25,26,27,28-9 | ~ 25 ~ 

V25,26,27,28-9 | — 6 = 

—125 26,27,28-9| — = 3 

V 28-9 9 = = 

V27-9 g 7 = 

V 26-9 9 = = 

V 25-9 g = = 

tds | 2 to 3 vertical periods 

tdc1 2 to 3 vertical periods 

tdc2 0 to 1 vertical periods 

V23-9 = = 2 

V 23-9 10 as = 

V23-9 - 6* is 

ts 4 vertical periods 
ae, eee eee ee 


DEVELOPMENT SAMPLE DATA 


Multistandard decoder 


TDA4550 


parameter symbol min. typ. 
Sandcastle pulse detector (see note 2) 
Input voltage pulse leveis (pin 24) 
to separate vertical and horizontal 
blanking pulses V94-9 1,2 ~ 
required pulse amplitude V24-9(p p) 2,0 ~ 
to separate horizontal blanking pulse V94-9 3,2 = 
required pulse amplitude V94-9(p-p) 4,0 — 
to separate burst gating pulse V94-9 6,5 aa 
required pulse amplitude V24-9(p-p) 7,7 = 
Input voltage during horizontal scanning V94-9 — ~ 
Input current —!94 = = 


Notes to the characteristics 


1. The signal amplitude of the colour difference signals (R-Y) and B-Y) is dependent on the character- 
istics of the external tuned circuits at pins 7, 8 and 6, 5 respectively. Adjustment of the amplitude 
is achieved by varying the Q-factor of these tuned circuits. The resonant frequency must be adjusted 
such that the demodulated output frequency (f,) provides the same output level as the internally 


inserted reference voltage (achromatic value). 


NO 


supply voltage. 


. The sandcastle pulse is compared with three internal threshold levels, which are proportional to the 
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APPLICATION INFORMATION 


Vp 


12k L5 
10 nH 
Vp 10 nF 
{+12 V} 
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Fig. 2 Application diagram. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA4560 


made available for evaluation. It does not necessarily 


imply that the device will go into regular production. 


COLOUR TRANSIENT IMPROVEMENT CIRCUIT 


GENERAL DESCRIPTION 


The TDA4560 is a monolithic integrated circuit for colour transient improvement (CTI) and luminance 
delay line in gyrator technique in colour television receivers. 


Features 


® Colour transient improvement for colour difference signals (R-Y) and (B-Y) with transient detecting-, 
storage- and switching stages resulting in high transients of colour difference output signals 

@ A luminance signal path (Y) which substitutes the conventional Y-delay coil with an integrated 
Y-delay line 

@ Switchable delay time from 720 ns to 1035 ns in steps of 45 ns 

@ Output for the option of velocity modulation 


QUICK REFERENCE DATA 


Supply voltage (pin 10) Vp=V10-18_ typ. 12 V 
Supply current (pin 10) Ip =l19 typ. 35 mA 
(R-Y) and (B-Y) attenuation Qed typ. O dB 
(R-Y) and (B-Y) output transient time ter typ. 150 ns 
Adjustable Y-delay time tq 720 to 1035 ns 
Y-attenuation | Qy typ. 7 dB 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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_ Fig. 1 Block diagram. 


Colour transient improvement circuit TDA4560 


FUNCTIONAL DESCRIPTION 


The IC consists of two colour difference channels (B-Y) and (R-Y) and a luminance signal path (Y) as 
shown in Fig. 1. 


Colour difference channels 


The (B-Y) and (R-Y) colour difference channels consist of a buffer amplifier at the input, a switching 
stage and an output amplifier. The switching stages, which are controlled by transient detecting stages 
(differentiators), switch to a value that has been stored at the beginning of the transients. The 
differentiating stages get their signal direct from the colour difference detecting signal (pins 1 and 2). 
Two parallel storage stages are incorporated in which the colour difference signals are stored during 
the transient time of the signal. After a time of about 600 ns they are switched immediately (transient 
time of 150 ns) to the outputs. The colour difference channels are not attenuated. 


Y-signal path 


The Y-signal input (pin 17) is capacitively coupled to an input clamping circuit. Gyrator delay cells 
provide a maximum delay of 1035 ns including an additional delay of 45 ns via the fine adjustment 
switch ($1) at pin 13. Three delay cells are switched with two interstage switches dependent on the 
voltage at pin 15. Thus three switchable delay times of 90 ns, 180 ns or 270 ns less than the maximum 
delay time are available. A tuning compensation circuit ensures accuracy of delay time despite process 
tolerances. The Y-signal path has a 7 dB attenuation as a normal Y-delay coil and can replace this 
completely. The output is fed to pin 12 via a buffer amplifier. An additional output stage provides a 
signal of 90 ns less delay at pin 11 for the option of velocity modulation. 


DEVELOPMENT SAMPLE DATA 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 10) Vp=V1090.18 max. 13:2°-V 
Voltage ranges to pin 18 (ground) 
at pins 1, 2,12, 15 Vn-18 Oto Vp V 
at pin 11 V11-18 OtoVp—3 V 
at pin 17 V17-18 Oto 7V 
Voltages ranges 
at pin 7 to pin 6 V7-6 0 to 5 V men 
at pin 8 to pin9 Ve.9 0 to 5 V = 
Currents = 
at pins 6, 9 ae Ig, 9 max. 15 mA 
Total power dissipation Prot max. 1,1 W 
Storage temperature range Tstg —25 to+ 150 °C 
Operating ambient temperature range leat Oto +70 °C 
Note 


Pins 3, 4, 5, 6, 9, 13 and 14 d.c. potential not published. 
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- CHARACTERISTICS 
Vp = V10.18 = 12 V; Tamb = 25 OC; measured in application circuit Fig. 2; unless otherwise specified 


parameter 


Supply (pin 10) 


Supply voltage Vp =V10-18 — 
Supply current =110 
Colour difference channels (pins 1 and 2) 
(R-Y) input voltage (peak-to-peak value) 
75% colour bar signal V 1-18 
(B-Y) input voltage (peak-to-peak vai) | 
75% colour bar signal V9.18 
Input resistance Ry 2-18 
Vg V7 
(B-Y), (R-Y) signal attenuation — Qed 
V1 V2 
Output current (emitter follower with 
constant current source 0,5 mA) -|7,8 
(R-Y) and (B-Y) output signal transient time ttr 
Y-signal path (pin 17) 
_ Y-input voltage (composite signal) 
(peak-to-peak value) V17-18(p-p) 
Input resistance R17-18 
Internal bias voltage V17-18 
Input current 
during picture content 117 
during synchronizing pulse —147 
Vi1 V12 
saa Y-signal attenuation ——, —— Oy 
= Viz V47 
— Output current (emitter follower with 
constant current source 0,4 mA) —l11,12 
Frequency response (V 15.18 = 0 V) 
at Rq4-18 = 1 kQ 12-17 
at R14.18 = 1,1 kQ "217 


750 


July 1983 


Colour transient improvement circuit TDA4560 


parameter symbol 


Y-signal path (pin 17) (continued) 


Adjustable delay (switch S1 open) 
at V45.18 =O to 2,5 V; Rq4.18=1kQ tq 


at V15.18 =O to 2,5 V; Ry44.18 = 1,1 kQ tq 
at V15.18 = 3,5 to 5,5 V; R44.4g = 1kQ tq 
at V15.18 = 3,5 to 5,5 V; Ry44.49 = 1,1 kQ tq 
at V15.18 = 6,5 to 8,5 V;R14.18 = 1kQ tq 
at V15.18 = 6,5 to 8,5 V; R44.4g8 = 1,1 kQ tq 
at V15-18 = 9,5 to 12 V;R44.48 =1kQ tq 
at V15.18 = 9,5 to 12 V; Rq44-48 = 1,1 kQ tq 
Fine adjustment delay (switch S1 closed) 


at V43.-48 =O V Atq 
Signal delay for velocity modulation (pin 11) 

with R744.48 = 1 kQ t tq — 80 ns 

with R44.4g8 = 1,1 kQ t tq — 90 ns 
Thermal resistance | | 
From junction to ambient (in free air) Rth j-a | 7 om 70 KM 


DEVELOPMENT SAMPLE DATA 
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APPLICATION INFORMATION 


(2) 
O (a) (+12 V) 
22kQ 
] O (b) 
27k 
O(c) 
juminance Y - output 
input signal Z 4 V 


(Y) 


pmenrar) Scaceteey p 
(tg) (tgy-90ns) (+12V) 


330 330 100 wi. 100 330 
nF nF pF pF pF i 220 i 220 
ute us 2 Q 
1 | 7 7 (B-Y) — (R-Y) 
it | it 1 output output 470 
iR oC : rR =f C 470 pF l 
(1) lis | tle \ (1) p 
rr, yay, y 7 
(R-Y) (B-Y) 
—— 7Z87367 
colour difference 
input signals 


(1) Residual carrier reduced to 20 mV peak-to-peak (R = 1 kQ, C = 100 pF). 
(2) Switching sequence for delay times shown in Table 1. 


Fig. 2 Application diagram and test circuit. 


Table 1 Switching sequence for delay times. 


voltage at 
pin 15 


connection 


0to2,5V 
3,5to 5,5 V 
6,5 to 8,5 V 
95to12 V 


Where: X = connection closed; O = connection open. 


* When switch ($1) is closed the delay time is increased by 45 ns. 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation, It does not necessarily 
imply that the device will go into regular production. 


TDAS0O10 


TAPE END DETECTOR FOR VCR 


GENERAL DESCRIPTION 


The TDA5010 is designed to make digital switch pulses out of information coming from a pair of 
reflection light barriers and it also contains a logic switch array with an enable input. Specially intended 


for tape end detection and logic switching in VCR applications. 


Features 


@ Two inputs for two light barriers 

@ Output signal proportional to the ratio of the two currents 
@ Balance adjustment for the inputs 

@ Logic expander with enable input 


QUICK REFERENCE DATA 


Supply voltage 
Supply current 


Voltage control inputs 
LOW 


HIGH 
Input current pins 1 and 2 
Power dissipation 
Storage temperature 


Operating ambient temperature 


PACKAGE OUTLINE 
16-lead DIL: plastic (SOT-38). 


VCE 4,75to9 V 
lee typ. 1 mA 
VIL O0to0,8 V 
VIH 246 13°V 
iT? typ. 130 pA 
Prot max. 300 mW 
T stg —25 to +150 °C 
Tamb +S 1670: OC 
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Fig. 1 Functional diagram. 
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DEVELOPMENT SAMPLE DATA 


TDA5010 


Tape end detector for VCR 


a ener 


PINNING 1 IN1 current input 4 
2 IN2 current input 2 
3 GND ground 
eee 4 Vcc positive supply 
ADJ 1 B- “EPI logic input 
Gnol 3 CHECK 6 EOUT2~ expanuer output 2 
oer 7 IN enable input 
TDA5010 8 EOUT3 expander output 3 
we 9 DES logic input 
EOUT2 | 6 | a 10 INR logic input 
INR 11 SWIT switch input 
EOUT3| 8 | 19 | DES 12 IMS logic input 
aera 13. EOUT1 = expander output 1 
14 CHECK check output 
15 ADJ1 balance adjustment 1 
16 ADJ2 balance adjustment 2 


FUNCTIONAL DESCRIPTION 


The logarithm of the two input currents coming out of the two tight barriers is obtained by use of two 
diodes and is fed to a differential antilog amplifier. Because the amplifier shows on its output the 
difference of the log of the input currents the output is proportional to the ratio of the two input 
currents. 


To suppress the sensitivity difference of the light barriers a balance adjusment at the input of the 
differential amplifier is used. The signal is then admitted to two Schmitt-trigger circuits which detect 
the “ON” and “OFF” case and add a small hysteresis to increase switching safety. The signal is then 
ted to a logic expander with an enable input, which can also be used for other switching functions in 
combination with an external microprocessor control. 


TRUTH TABLE 


% eee. a ae 

— sai te se? ees 

ee ee ee ee ome. 6 8 

H -% xX xX xX xX X H HoH 

iy th «Oe Iy=lp | HX OL 

lin i OE ORE ly >I iL. x fs 

L L XxX x xX Xx Ig<lg H X H 

L HH xX xX HX x H x x 

le «Ho X= xX. 4 =% Xx L xX XxX |! Positive logic: 
LH xX xX xX =H x x xX H | H=HIGH state =1 
L H x x x L x x x L (the more positive 
; tb oH H xX XxX Xx x a BGC. NoMeee) 
}tL oH LX x x x x tc: ses ye 
E L xX H xX xX x xX H xX vereace) 
pis As, ee 


November 1983 


TDASO10 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (1EC 134) 
Supply voltage 7 Vcc max. 13,2 V 
Power dissipation | Prot max. 300 mW 
Storage temperature Tstg —25 to + 150 °C 
Operating ambient temperature Tamb ° : +5to+70 °C 
CHARACTERISTICS | 
Vcc = 5 V: Tamb = 25 OC | } min, typ. max. 
Supply voltage Vcc. 4,75 5 9 V 
Supply current Icc — 1 2 mA 
Input amplifier . 
Input current 12 a 7 10 mA 
Input current 
for proper current divide function I12 16 — 1200 ywA 
Balance adjustment* . 
1; = 16 to 1200 pA 2 — — 
after offset adjustment; pins 7 and 11 LOW; | 
no change at pins 6 and 13 | 
with 17 = 50 pA lo/l4 te eee 2 
with lp = 50 vA Iy/lg _ — 2 
pins 6 and 13 react according truth table . 
with 14 = 100 pA lo/l4 4 —: — 
with I = 100 uA I4/l9 4 es = 
Schmitt trigger 
Threshold voltage HIGH (pins 14 and 6) M44 34 3,75 4,1 V 
Threshold voltage LOW (pins 14 and 13) Vi4 —«1,9 2,1 23 V 
Hysteresis (pin 14) upper and lower trigger V414 0.08 0,12 0,16V 
Logic inputs (Pins 5, 7,9, 10, 11 and 12) | 
Input voltage LOW VIL 0 — 08 V 
eves Input voltage HIGH Vin 2 _ 13 V 
=e Input current | 
—— Vj=OV 15,7,10,11 — 05 1,2 pA 
V;=O0V | lg 12 - 1 2,4 uA 
Logic outputs (Pins 6, 8 and 13) | 
Output voltage LOW | 
l[=2mA - : VOL _ —- 045 V 
Output voltage HIGH 
|=50yA : VOH 24 Vcc - V 
Output leakage current 
V4 >Vj>+0,45V . lo — — —10 pA 
Delay time at Vcc = 4,75 V; Tamb = 5 OC | 
pins 5,9, 10, 11, 12 to outputs 6, 8 and 13 tg — — 5 us 
pin 7 to outputs 6, 8 and 13 td _ _ 3 bs 


* Range expressed in input current quotient. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples TDA5030 


made available for evaluation, !t does not necessarily 


imply that the device will go into regular production. 


V.H.F. MIXER/OSCILLATOR CIRCUIT 


GENERAL DESCRIPTION 


The TDA5030 performs the v.h.f. mixer, v.h.f. oscillator; SAW filter i.f. amplifier and u.h.f. i.f. amplifier 
functions in television tuners. 


Functions: 


@ A balanced v.h.f. mixer 

@ An amplitude-controlled v.h.f. local oscillator 

@ A surface accoustic wave filter i.f. amplifier 

@ Au.h.f. i.f. preamplifier 

A buffer stage for driving an external prescaler with the local oscillator signal 
A voltage stabilizer 

A u.h.f./v.h.f. switching circuit 


QUICK REFERENCE DATA 


Supply voltage (pin 15) Ve 10 to 13,2 V 


Supply current Ip 42 mA 
Frequency range v.h.f. mixer f 50 to 470 MHz 
Storage temperature T stg =65'to+ 125° SC 
Operating ambient temperature Tamb —25 to +85 9C 


VHF 
LOCAL 
OSCILLATOR 


BUFFERED 


OSCILLATOR 
OUTPUT 


TDA5030 


; 


SAW FILTER 
1F AMPLIFIER 


STABILIZER 
AND 
SWITCH 


UHF IF 
PREAMPLIFIER 


7292276 


Fig. 1 Block diagram. 


PACKAGE OUTLINE 
18-lead DIL, plastic (SOT-102HE4). 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 15) Vp max. 14 V 
Input voltage (pins 1, 2, 4 and 5) Vj 0 to 5 V 
Switching voltage (pin 12) V42 0 to 14 V 
Output currents —110,11,13 max. 10 mA 
Short-circuit time on outputs (pins 10 and 11) tss max. 10 s 
Storage temperature Tstg —55 to +125 °C 
Operating ambient temperature Tamb —25 to +85 °C 
Junction temperature Tj max. +125 °C 


CHARACTERISTICS . 
Measured in circuit of Fig. 2; Vp = 12 V; Tampb = 25 OC; unless otherwise specified. 


Supply 

Supply voltage 

Supply current 
Switching voltage v.h.f. 
Switching voltage u.h.f. 
Switching current u.h.f. 


V.H.F. mixer (including i.f. amplifier) 
Frequency range ; 


Input conductance 
50 MHz 


Input capacitance 
50 MHz 


Noise figure 
50 MHz 
200 MHz 
300 MHz 
470 MHz 


Input voltage for 1% cross-modulation 
(in channel); Rp > 1 k&2; tuned circuit 
with Cp = 22 pF; frag = 36 MHz 


Input voltage for 10 kHz pulling 
(in channel) at < 300 MHz 


Voltage gain 
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V.H.F. mixer/oscillator circuit TDA5030 


parameter symbol 


U.H.F. preamplifier (including i.f. amplifier) 


Output voltage 
Ry = 75 2 


Output impedance 
f = 100 MHz 


Input conductance G5 
Input capacitance C5 
Noise figure F 
Input voltage for 1% cross-modulation 
(in channel) V5.14 

Voltage gain Ay 
Optimum source admittance Gs 
V.H.F. mixer 
Conversion transadmittance SC1-6 7 
Output impedance Zo 
V.H.F. oscillator 

e Frequency range f 

a Frequency shift 

Q AVpb = 10%; 70 to 330 MHz Af 

uw : 

_ Frequency drift 

= AT = 15 K; 70 to 330 MHz Af 

a Frequency drift 

- from 5s to 15min after switching on Af 

Lu 

= V.H.F. local oscillator buffer stage 

a 

uu 

> 

Lu 

a) 


SAW filter i.f. amplifier 


Input impedance 


210,11 =2kQ, f = 36 MHz ~ 220+j40 _ 02 
Transimpedance -- 3.5 — kQQ 
Output impedance 

28 9 = 1,6 kQ; f = 36 MHz — 25+j20 — 82 
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Fig. 2 Test circuit. 
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DEVELOPMENT SAMPLE DATA | 
This information is derived from development samples TEA1002 ue 


made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 


PAL COLOUR ENCODER AND VIDEO SUMMER 


The TEA1002 is mainly intended for video games, add-on teletext applications and colour bar generators 
for video test equipment. It is a bipolar integrated circuit which converts binary colour information 
into a PAL composite video output suitable for driving a v.h.f./u.h.f. modulator. 


QUICK REFERENCE DATA 


Supply voltage (pin 10) Vp = V10-16 nom. 12 V 
Supply current at Vp = 12 V toe lag typ. 70 mA 
Input voltages (pins, 1, 2, 3, 4, 5, 12, 15, 18) 

LOW VIL < 0,8 V 

HIGH VIH = 2,0 V 
Composite video output voltage (pin 8) 

peak-to-peak value V8-16(p-p) typ. 3.V 
Operating ambient temperature range Tamb —20 to+65 °C 

crystal 
input output Vp=12V 3,54 MHz clock 


2 
LOGIC logic 
DECODER /- : eos 
CBF 1 
INV 
PAL CHROMA 
switch ENCODER 
composite 
Fe fo) LUMINANCE OUTPUT video to 
CSYNG ENCODER modulator 
input d.c. adjust 
and colour 
bar switch 
BURST 
— Lewitt] 
CBLNK chroma band luminance luminance 
limiting to from 
delay line delay line 7284851 


Fig. 1 Block diagram. 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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TEA1002 


PINNING 
INV CBLNK 1 INV inverting logic input 
ey te 2 R . red logic input 
R 3,54 MHz 3 G green logic input 
4 B blue logic input 
G GND 5 CSYNC composite sync input 
6 luminance output to delay line 
B CBF i luminance input from delay line 
8 composite video output to modulator 
9 d.c. adjust and colour bar switch 
CSYNC 8 86 MHz 10 Vp supply voltage (+ 12 V) 
crystal 11 chroma band limiting 
Bi 12 PAL switch input 
elay 
ae 13 crystal input 18 86 MHz 


|} PAL switch 14 crystal output! 
15 CBF colour burst flag input 


comp. video chroma band 16 GND ground 


to mod. _ limiting 17. 3,54 MHz clock output 
d.c. adj./ Vp 18 CBLNK composite blanking input 


colour bar 


Fig. 2 Pinning diagram. 


GENERAL DESCRIPTION 


The TEA1002 PAL colour encoder and video summer IC has an internal 8,86 MHz oscillator from 
which the 4,43 MHz (R-Y).and B-Y) waveforms are generated. For use in TV games systems, a 3,54 MHz 
clock output is provided which is buffered via the 2621 sync generator |1C. The TEA1002 accepts 

timing signals (composite sync burst gate, PAL switch and composite blanking) from the 2621 and 

4-bit binary coded logic inputs giving colour information from the 2636 programmable video interface 
IC. The resulting output, which has an adjustable d.c. level, is a 16 colour (including black and white) 
composite video signal, based on 75% colour bars. Alternatively, with one of the colour inputs 
connected to ground and the d.c. adjustment disabled, the TEA1002 can be used as a general purpose | 
video encoder providing standard 95% colour bars from RGB logic inputs, suitable for applications 
such as add-on teletext. | | 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) | 
Supply voltage (pin 10) : Vp=V10-16 — max. 13,2 V 
Input voltage (pins 1, 2, 3, 4, 5, 12, 15, 18) 

HIGH | Vin max. Vp V 
Storage temperature fange | Tstg —25 to+ 125 °C 
Operating ambient temperature range : -  Tamb —20to +65 °C 
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PAL colour encoder and video summer TEA1002 


CHARACTERISTICS 
Tamb = 25 °C; Vp = 12 V; measured in Fig. 8; unless otherwise specified 


min. typ. | max. 
Supply voltage Vp=V19.16 108 | 12] 13,2 Vv 
Supply current Ip=l10 oe 70 — mA 
Clock output (pin 17) (notes 1 and 2, Fig. 6) 
Clock cycle time T _ 282 , — ns 
Output voltage (peak-to-peak value) 
measured into 30 pF load capacitance V17-16(p-p) 4 =: 6 V 
Output rise time into 30 pF load tr oe 4 30 ns 
Output fall time into 30 pF load te — 10 30 ns 
Clock pulse width LOW 
measured at + 0,8 V after restoration ty 100 | 140 — ons 
Clock pulse width HIGH 
es measured at + 2,4 V after restoration tH 100 ; 130 — ons 
< Oscillator stability (pins 13, 14) (notes 3 and 4) 
set Variation in internal 4,43 MHz reference clock frequency 
S temperature range: —20 to + 25 OC Afgsc/AT — -08} — Hz/K 
<q +25 to+70 °C Afosc/AT — ~2.6 — Hz/K 
: supply voltage range: 10,8 to 13,2 V Afosc/AVp = --25 — Hz/V 
= Timing inputs (pins 5, 12, 15, 18) (Fig. 3) 
© Input veltage LOW Vij — — 0,8 V 
S Input voltage HIGH Vin DN 2 Vp V 
ral Input current LOW (d.c.); Vj) =O V Ne — — 100 uA 
Input current HIGH (d.c.); Vj = 12 V tH = : 100 uA 
Input capacitance C\ _ ~ 10 pF 
Input rise and fall times ty, tf at ~ 200 ns 
Colour code inputs (pins 1, 2, 3, 4) (note 6) 
Input voltage LOW Vib = = 0,8 V 
Input voltage HIGH Vi Oi Vp V 
input current LOW (d.c.); Vj =O V ne = _ 100 pA 
Input current HIGH (d.c.); Vj = 12 V nn — — 100 uA 
Input capacitance C 7 — 10 pF 
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TEA1002 


CHARACTERISTICS (continued) 


Composite video output (pin 8) (note 5, Table 1). _ min. | typ. | max. 
Output voltage (peak-to-peak value) ae 
sync tip to white V8-16(p-p) = | 3 —- V 
Residual chroma voltage on white | | 
(r.m.s. value). (4,43 MHz) V8-16(rms) ee ee 
Sync tip d.c. levels | 
for Vg.16 = 12 V V8-16 —~ | 5,1 ; - V 
for V9.16< 9V V2.16 — | 26 - %V 
| 
| 
D.C. output adjustment (pin 9) | 
D.C. adjustment voltage range | 
where AVg@.16 = AV9.16 V9-16 9,5 — 12 V 
Applied voltages to guarantee 
75% colour bars V9-16 4 = —- V 
95% colour bars V9.16 = — 3.V 
Chroma band limiting (pin 11) 
Internal impedance at pin 11 IZ; | — 1,5 — kQ 


Notes 
1. This circuit assumes capacitive coupling to the N-MOS games IC (see Fig. 5). 


2. The integrated circuit gates the CBF and CSYNC signals to provide a ‘frame offset’ which lengthens 
~ two clock periods by 56 ns every field. This provides a subcarrier/line frequency relationship of 
foo = 283% Ff, + 25 Hz which gives an optimum picture response. 


3. These figures hold for a typical quartz crystal as specified below: 
Crystal catalogue no. 4322 143 04051, used in series with 20 pF trimmer capacitance (C_ ). 
motional resistance (R1): typ. 15 Q2; max. 60 Q 
Static capacitance (CO): typ. 5SpF; max. 6 pF. 


4. These figures exclude the temperature dependence of the crystal and load capacitance (C_ ). 


5. The chroma/luminance phase inequality can be compensated by an external delay line connected 
between pins 6 and 7 (see Fig. 8). 
For measurements on the composite video output use the circuit as shown in Fig. 7. 


6. To generate standard colour bar signals, pin 1 must be grounded externally. 


APPLICATION INFORMATION 
The function is described against the corresponding pin number 
1, Inverting logic input 


When this pin is connected to ground, the logic inputs on pins 2, 3 and 4 are decoded as R, G 
and B respectively and the chrominance signal at the output is at its full amplitude. If this pin 
is taken HIGH (> 2 V) the logic inputs are decoded as R, G and B and the chrominance signal 
is reduced to half its full amplitude (see Table 1). 


2,3,4. Red, green and blue logic inputs 
ap Composite sync input 


This pin requires a negative logic composite sync signal (CSYNC). The signal is also gated with 
CBF to control a frame offset phase adjustment for the 3,54 MHz clock (see pins 13 and 14). 
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PAL colour encoder and video summer TEA1002 


6, 7. Luminance delay line 


The combined luminance and sync signal appearing at pin 6 must be d.c. coupled to pin 7 via 
an appropriate luminance delay line or resistor network. The resistors must have a tolerance of 
+ 5% (see Fig. 7). 

8. Composite video output 
The output is internally buffered by an emitter follower stage giving a nominal output voltage 
of 3 V sync-white. The d.c. level is temperature compensated and can be continuously adjusted 
over a nominally 2,5 V range via an input on pin 9. 

9. D.C. adjustment and colour bar switch 
This pin provides the dual function of d.c. level adjustment for the composite video output 
stage and colour bar standard selection. An adjustment of Vg.16 from 9,5 V to 12 V will 
cause a corresponding change of output sync tip level from 3 V to 5,5 V (nominal values). 
With Vg.16 2 4 V the luminance levels are set to give 75% (E.B.U.) colour signals when using 
the RGB inputs with pin 1 grounded. With Vg.1g <3 V the output levels will be changed to 
give 95% (B.B.C.) colour signals (see Table 1). Thus d.c. adjustment can only be obtained with 
75% colours. 

10. Supply voltage (+ 12 V) 

11. Chroma band limiting 
This pin is connected internally to the chrominance summing junction and may be used to limit 
the bandwidth of the chroma signal by connecting it to a 4,43 MHz tuned filter via a blocking 
capacitor. The internal impedance is nominally 1,5 kQ. If a filter is used at this point, then the 
delay of the chroma signals must be compensated by an appropriate luminance delay line 
between pins 6 and 7. 

12. PAL switch 


This pin requires a logic signal at half line frequency to control the phase of the (R-Y) modulator 
and the burst signal. 
13, 14. 8,86 MHz crystal 


An 8,867238 MHz crystal in series with a trimmer capacitor is connected between these pins to 
form part of an oscillator. The output of the oscillator is divided to provide the four subcarrier 
phases required in the encoder. 

The 8,86 MHz signal is also divided by 2% to give a 3,54 MHz clock input to the 2621 sync 
generator IC. A phase correction is made after every field to ensure the correct subcarrier to 
line frequency relationship. 


15. Colour burst flag 


This pin requires a positive logic signal to enable the colour burst encoder. 
16. Ground (0 V) 
17. Clock output 

The 3,54 MHz clock signal from this pin must be a.c. coupled to the 2621 sync generator IC. 
18. Composite blanking 


This pin requires a positive logic composite blanking signal. The colour logic inputs at pins 1 
to 4 are gated to logic ‘0’ when this input is HIGH. 
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APPLICATION INFORMATION (continued) 
Table 1. Logic inputs and composite video output 


| nominal outputs 
pin 1 jcolour | luminance luminance chroma chroma 
V9.1624 V |V9.16<3V | phase amplitude 
INV (%) (%) (degrees) (% black-white) 

0 [biack 0 nv | 0 e — 

0 |red 225 8/475 § | 103 +48 

O green | 44 3 |69 5 | 241 +44 

0 lyellow |665 6 /91,5 8 | 167 33 

O |blue 8,5 3/335 CG | 347 + 33 

O {magenta | 31 LU 56 a 61 + 44 

O jeyan |525 3x | 77,5 2 | 283 +48 

O |white 100 Pe 100 o — — 

1 grey 75 100 — 

1 cyan 52,5 77,5 283 + 24 

1 magenta | 31 56 61 +22 

1 |blue [8,5 33,5 347 

1 yellow | 66,5 91,5 167 

1 | green 44 69 241 + 22 

1 |red 22,5 | 47,5 103 + 24 

1 black 0 0 — _ 
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DEVELOPMENT SAMPLE DATA 


CSYNC _ _ 
INPUT 


en i Sis SS ee Oe ee 


INPUT 
CBLNK “= ~ 

INPUT 

resultant of 

CBF. CSYNC 

(internal) a ee ae - 


Fig. 3 Timing diagram (signals supplied from sync generator IC). 
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_ safe operating 
region 


Fig. 4 Safe operating area for 
load resistor (Ry, ) at pin 8 asa 
function of sync tip d.c. posi- 
tion. 
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Fig. 6 Clock output waveform at pin 17 to the input of the 2621. 


Fig. 7 Connections for pins 6 and 7 when no luminance delay line 
is used. 
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